





ASS > 





iN 
- WG 


magia. 


= WWW 
Foy iy WEEKLY JOURNAL: OF a 


WWM Loe 
a 


Electric Light, Power, Telephone, Telegraph # Scientific Progress. 








VOL. 16, No.8. } 
WEEKLY. ) 


NEW YORK, SATURDAY, APRIL 19, 1890. 


} $3 per annum. 
Single Coples, 10 Cents. 





Copyright, 1890, by E.ecrricaL Revirw PusiisHine Company, 18 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 








interesting and Artistic Electric Light 
Plants. 
The day for careless and, consequently, 
artistic work in the installing of electric 
cht plants is past. At least, it is past, if it 
er existed, in the work of the U. S. Elec- 
ic Lighting Company. Two Philadelphia 
lants of thiscompany weillustrate herewith. 
rhe Philadelphia office of this company 
ias for several years been in charge of Mr. 
Chas. A. Bragg, a popular and energetic 

-presentative. Mr. Bragg is to be congrat- 
ilated on the universally tasteful and suc- 

essful installations his record presents. 

The plant at the Manufacturers’ Club is onc 
hat a less sanguine man would never havc 
indertaken to secure, for the president ol 
he club is also the president of the big light- 
ng company of Philadelphia, and he had 
‘fered to put in the plant without charge. 
But the persuasive Bragg, nothing daunted, 

nvinced the committee in charge that the 
proper thing for them to do was to pay for 
verything they got—and so they did pay 
or this extremely handsome electric light 
plant, and Mr. Bragg’s company receipted 
the bills. Mr. Bragg has now associated 
vith him Mr. George F. Porter, a gentleman 
widely known to the electrical fraternity, 
ind, together, they make a combination 
that naturally causes electric lighting 
contracts to head towards their office 
in the Girard building, which is 
ilso, it scarcely necessary to remark, 
lighted by the electric light system espoused 
by these enterprising gentlemen. They now 
represent at all hours, day and night, the 
United States Electric Company, the West- 
inghouse Company and the Sawyer-Man 
Electric Company, and manage with ease to 
keep busy. 

The two installations illustrated we de- 
scribe briefly. The Girard building, situated 
on Broad and Chestnut streets, Philadelphia, 
owing to its location and beauty, is the most 
pr ominent building in thecity. Theelectric 
light plant, of which we present a view of 
the dynamo room, contains many features 
that are noticeable. After the institution 
had selected their plant they deemed it 
advisable to depend upon electricity alone, 
not having a foot of gas pipe in the building. 
The plant consists of two 600-light and one 
250-light United States dynamos, and by 
arrangement of the engines and dynamos 
there is no time when the building is with- 
out current. The building is wired for 
2,000 lights in the most thorough and sub- 
stantial manner, the very best insulated 
water-proof wire being used throughout. 
The wire is of continuous lengths, thus 
avoiding joints. oars 

Each floor has a separate circuit, which is 
controlled by a switch on the switchboard 
in the dynamo room. Each floor is also 
controlled by a switchboard on that floor, on 
which are placed the switches and fuses for 
the different rooms. The fuses are of uni- 
form size, having a carrying capacity of not 
over 10 lights each. By this arrangement 
every room and corridor throughout the 
building is under absolute control of the 
engineer. There is not a wire exposed in 
the building, and yet so complete is the 
system of wiring that all wires are perfectly 
accessible. 

The switchboard, located in the dynamo 
room, contains all the switches controlling 
the different floors, corridors, etc., together 
with switches controlling the current in the 
banking department, which in turn controls 
the time locks of the vaults. 

On the switchboard are also placed the 
proper instruments,!and by a very simple 
arrangement either of the dynamos may be 
used, or two or three may be thrown in in 
parallel, thereby giving the building the ad- 


is 








vantage of the entire capacity of the three | Mr. Kelley, the superintendent, keeps the 
dynamos. These changes can be made with- | plant in beautiful condition. 

out the slightest variation in the candle- The Manufacturers’ Club, Philadelphia, is 
power of the lights, making it very simple | within itself one of the handsomest clubhouses 
in manipulation , and the least chance for he in the country, and is beautifully adorned 








To “Electrical Review” Advertisers. 

As a number of our patrons have informed 
us that on account of increasing trade they 
are compelled to secure larger quarters, and 
will move on May Ist, we intend to make all 
such announcements in a complimentary 
**Removal” column, May 8rd. Information 
of this character must reach us by Saturday, 
April 26th, in order to insure its publication 


at that time. 
—__ ao —__——_ 


A New Electric Road in the South. 
A Northern syndicate has secured control 
of the electric interests in the towns of Win- 


| ston and Salem, in North Carolina, and an 


electric line, connecting the two towns, will 
soon be installed. The line will be five miles 
long, and will include six cars. The Sprague 


| system of overhead wiring will be used. 
| The dynamos will be located in the electric 


light station, which will hereafter supply 


| both light and power for the street cars and 


genera) industries along the line. 

This is probably the first station in the 
country from which will be distributed elec- 
tric power for street railway and general in- 
custries and light by both arc lamps and 
incandescent. 

Among the incorporators of the company 


mentioned are E. Johnson, J. H. 
McClement, F. J. Sprague and E. B. 
Hawkes. 


There are, it is true, a number of cities in 
the South where there are electric roads in 
operation, or in process of construction, 
but the horse and mule are still relied upon 
in most cities for the operation of street cars. 
Northern capital, however, is rapidly de- 
veloping many of the Southern towns, and 
a few years change a locality from a condi 
tion of inertness to one of business and 
enterprise. 

Yalem-Winston is a good example of the 
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accident. ‘This plant has been a success 
from the start, and the admiration of all 
who yisit it, and was recently thoroughly 
gone over by a REVIEW representative. 


everything modern and in elegant 
. The completeness of everything con- 
nected with its construction, electrical and 
otherwise, strikes every visitor. 


with 
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progressive town of the new South, and 
shows by its enterprise in electrical enter- 
prises that it is fully awake to the latest of 
modern [pvovemente. 
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OUR LONDON LETTER. 


The City and Southwark Railway.—The 
Lord Mayor of London and a number of 
gentlemen took part the other day in a trial 
trip on the new underground electric railway 
which is now fast approaching itscompletion. 
The technical press were not on this occasion 
invited, but it has been announced that an in- 
spection will shortly be afforded. In the 
trip under notice, of which a very complete 
account was published in the London New 
York Herald, the plant employed as wellas 
the cars were merely temporary. The 
cars are somewhat similar to our ordinary 
tramcars but have better appointments and 
the roofs form a semi-circle. The loco- 
motive is 100 horse-power and current is sup- 
plied at 450 volts ; all the lighting arrange- 
ments, both in the stations and in the trains, 
will be electrical. The cars are to be run 
on the Pullman system and there is a rumor 
that there will be no distinction of classes, 
uniform fares for several] distances, and that 
fares will be collected en route instead of tak- 
ing tickets beforehand. The trial trip, owing 
to the bursting of the water company’s pipe 
near the engine room, necessitating an hour’s 
delay at the Elephant and Castle, was not of 
as successful a character as it ought to have 
been, but the great boon to South London 
travelers was clearly demonstrated and also 
the great achievement carried out by Messrs 
Mather & Platt in electric traction. The 
trains are to be fitted with the Westinghouse 
automatic brake, workable from the loco- 
motive, which will be supplied with suffi- 
cient compressed air for 50 stoppages and 
can then be replenished at the main stations. 
The weight of each engine will be about 
ten tons, the motor being of the Edison-Hop- 
kinson type, and current will be taken from 
a conductor carried on the wood sleepers 
between the rails of the line. A few days 
since Sir Edward Watkyn and other mem- 
bers of the Metropolitan Railway, visited 
the company’s works and expressed‘ them- 
selves very pleased with the working of the 
electric locomotive. 

An Underground Tunnel at Blackwall.— 
Lord Rosebery has advised the London 
county council to invite tenders for an ex- 
perimental shaft and a section of a tunnel, 
total cost not to exceed £5,000, to try the 
practicability of an iron-bound tunnel under 
the Thames, similar to that of the London 
& Southwark Railway Company. 

A Solution of the Difficulty as to Tramway 
Mechanical Power.—Mr. 8. J. Wilde, the 
chairman of the. South London Tramways 
Company, at the general meeting last week 
called attention to the rapid strides made by 
electric traction in this country, and gave as 
his opinion that the eventual result must be 
the general adoption of electricity as a 
motive power. 

Engineering and Electrical Exhibition at 
the Agricultural Hall.—An exhibition of the 
apparatus employed by engineers, electri- 
cians, ironmongers and builders, was opened 
on Monday last at Islington, and will remain 
until the 29th inst. There are few electrical 
exhibits, and these on the opening day were 
far from being complete, so I must defer 
any description until I have had a better 
chance of viewing. Exhibitions have of 
late been a very played-out subject, but one 
so general in character as the present, and 
running for so short a time, ought to be 
fairly successful. 

Messrs. J. B. Verity & Sons’ Smoking Con- 
cert.—The cricket and football club in con- 
nection with this firm gave its third annual 
concert last Friday week at the Horse Shoe 
Hotel, Mr. J. B. Verity being in the chair. 
The result was a great success, about 250 
persons being present. The club, which has 
its own band, gave some selections, Mr. 
George Verity played the ’cello and Mr. 
Lovett King and Mr. F. Hill sang, each itera 
being received with the heartiest applause, 
an‘ encores being plentiful. 

An Electrical Scholarship.—Sir David Sal- 
omons has made an offer of £1,000 to found 
a scholarship of £35 a year, tenable for 
three years, and to be under the disposal of 
the Institution of Electrical Engineers. The 
council has accepted with gratitude the 
munificent offer, and have appointed a com- 
mittee to confer with Sir David and to settle 
the details. 

The Lighting of the Inner Temple.—The 
big scheme having proved abortive, a 
modified arrangement has now been arrived 
at for the lighting of the public offices and 
to supplement the existing gas engine plant 
by the addition of a 20 horse-power nominal 
boiler and a Williams engine coupled direct 
toa slow speed dynamo. Messrs. Drake & 
Gorham were given the order, whi:bh has 
been completed under Mr. W. H. Preece’s 
superintendence as consulting engineer to 
the Inner Temple. 

The Acme Electrical Works.—For the elec- 
tric light extension of the General Post 
Office, an order has been secured by this 
firm for the main and branch distributing 
switch and fuse boards, and also for Cock- 
burn’s patent fuse boxes and fuses. 

Death of Mr. W. H. Snell, the Editor of 
“Electrician.’’—Our esteemed contemporary 
has sustained an irreparable loss by the 
untimely death of their editor on the 5th 





of March, at the early age of 31. Though so 
young, his great talents were fully acknowl- 
edged by his contemporaries, and it was 
fittingly and most truly said by Professor 


Crooks, in moving a vote of condolence at | 


the Institution of Electrical Engineers: ‘‘ He 
was popular with all who knew him. - He 
held his most responsible position for. the 
last two years, and there is no doubt over- 
work abd anxiety together have tended to 
this untimely result. In offering sincere 
sympathy to those he leaves behind him, a 
chief consolation must be that, his life was 
laid down on the altar of duty.” 

Messrs. J. G. Statten & Company, West 
Drayton.—I am told that Mr. J. G. Moon 
has accepted the position of manager to the 
works of the above firm. Mr. Moon lately 
resigned a similar position with Messrs. 
J. H. Holmes & Company, of Newcastle- 
on-Tyne, electric light engineers, and was 
presented by the firm’s employés, as a mark 
of esteem and regret, with a very handsome 
ormolu clock and vases. 

Aberdeen and London New Telegraph Wire. 
—The erection of a new wire has just been 
sanctioned by the post office authorities. 
There are now two duplex Wheatstone cir- 
cuits for private messages and two wires 


exclusively for news transmission. The tew | 


wire is for private messages and will also be 
fitted up as a duplex Wheatstone circuit. 
Guicher (New) Electric Light and Power 
Company, Limited. — Mr. G. Benswauger 
announces he has resigned his seat on this 
company’s board. He reminds the share- 
holders he was elected to represent the 
interests of the creditors of the old company 
and who took shares in the new company 
for their claims, and that the issue of the 
remaining shares now being successfully 


_. The Rechniewski Dynamo. 

Our illustration shows a _ multipolar 
machine of the Rechniewski type, for which 
we are indebted to the London: Hlectrical 
Engineer. 
| Are the field magnets laminated? is, by 
| nO means, an infrequent question when talk- 
| ing about dynamos. M. Rechniewski be- 
| lieves ina thorough lamination of his pole 
pieces, and so would a good many construc- 
| tors if they could overcome the prejudice 
against increased cost of construction. A 
| machine, and especially a dynamo, is and 
| must be a compromise between theory and 
| practical construction. A more perfect 
machine may be designed, but it will not 
| pay to produce it, and to such a perfec- 
| tion is the “‘ efficiency” of the machine car- 

ried by the best constructors, that the ques- 

tion of ‘‘more in accord with theory” is 
| met with the reply, ‘‘it won’t pay.” Rech- 
| niewski uses laminated field magnet cores 

instead of solid cast or wrought iron cores. 
| The armature is practically a Siemens arma- 
| ture. The Société U Eclairage Electrique con- 
structs these machines in various standard 
types, to give from 150 to 120,000 watts. 
| The output, per. weight, is one horse-power 
‘for from 85 Ibs. to 65 Ibs., according to 
| the size. The efficiency claimed is from 88 
| to 95 per cent., and the question is whether 
| this efficiency is greater than that of non- 
| laminated machines— in fact, enough greater 









































SECTIONAL VIEW OF THE_RECHNIEWSKI DyNAMO. 


accomplished, he considers he has carried 
out his task. A new issue of shares was 
made last week and as the business is ina 
sound condition and rapidly increasing, the 
plant and machinery first class, and the 
officers and workmen skilled and experi- 
enced, the company seems assured of a 
bright future. The dynamos and other 
manufactures of this company are among 
the few that have been accepted by the 
British admiralty authorities. 

Electric Lighting Contretemps in. Paris.— 
A few days since, owing to the extinction of 
the Popp regulators, a portion of the Grande 
Boulevards, between the Place de |’ Opera 
and Place de Ja Madeleine, was plunged into 
darkness. 

Cologne.—A central station on the alter- 
nating current system is to be established at 
Cologne, and a sum of 1,850,000 marks has 
been voted for the purpose. The price has 
been fixed at 1d. per 100 watt hours. 

London, April 2. CHARLES FFRENCH. 

—— +--+ 
Bids for Electric Lighting in New York. 

The new bids of the electric lighting com- 
panies for lighting the city of New York, 
are about 20 per cent. higher than last year. 
This is accounted for by the fact that subway 
service is very costly. The United States 
Company wants from 39 to 42 cents a night 
for 314 lamps. The Brush Company bid 
the same for 337 lamps. The bid of the 
Mount Morris Company for 175 lamps ran 
from 89 to 42 cents ; the Harlem Company, 
185 lamps, 39 and 50 cents, according to 
location, and the East River Company, 226 
lamps, 4214 cents. The bids have been re- 
ferred for tabulation and report. 





| to warrant the extra cost in building, as the 
| sheets have to be insulated and the whole 
| connected. 
—_—ao———_—— 
The New York Subways. 

The Board of Electrica] Control last week 
rescinded its resolution directing a contract 
to build subways with the Standard Elec- 
trical Subway Company, on motion of Mayor 
Grant. 

The board further directed the old Con- 
solidated Subway Company to build all of 
the subways ordered and to begin work at 
once. 

The board had been enjoined by the Su- 
| preme Court from making a contract with 
| the Standard Company, but the order was 
| settled so that a modified contract might 
| have been entered into. 
| Edward Lauterbach, of the Consolidated 
| Company, announced that it was ready to 
| do all the work required of it. 
| A resolution was passed directing the old 
| Subway Company to build all the subways 
| which it is intended to build ; its first efforts 
| being directed to the streets which Commis- 
| sioner of Public Works Gilroy is repaving. 


| 





| ~ 





| The invitation to an informal annual 

| dinner to be given at the Hotel Ryan, St. 

| Paul, by the Northwest Electric Construc- 

| tion and Supply Company, bas been re- 
ceived at the Review office. It is a pretty 

| long trip from New York to St. Paul, but 
we regret we can’t be there, for the dinner 
is sure to be one of the best and the occasion 
a particularly agreeable on. 





Precious Platinum. 





INTERESTING FACTS ABOUT A VERY USEFUL 
METAL. 





‘* Look at this,” said a Newark jeweler to 
a reporter of that city, exhibiting a piece of 
metal about three inches in length by one in 
width, and one-quarter of an inch thick, 
having, to the inexperienced eye, the ap- 
pearance of block tin. ‘‘ That is platinum. 
and it is worth about $150.” It was an 
insignificant-looking slug, but its weight 
was impressive and commanded respect, 
inasmuch as it was heavier than that of a 
piece of gold of the same size. 

Platinum is just now an extremely inter- 
esting metal, because its price is steadily 
climbing toward the gold standard. Plati- 
num ore, denominated in mineralogy, 
‘native platina,” occurs in very small, 
irregularly formed particles (the weight of 
the pieces rarely exceeding a few grains) of 
uneven surface, and in color a steel gray. 
Refined platinum has somewhat the appear- 
ance of silver, though less bright, but it 
possesses the merit, which silver has not, of 
never tarnishing. When first discovered, 
the idea was entertained of its being related 
to silver, hence its name, derived from the 
Spanish words plaia-neta (little silver). 
Discovered first in Peru, and subsequently 
in other parts of South America, it has also 
been found in North America, in North 
Carolina and California, but not in sufficient 
quantities to make the labor of securing it 
remunerative.. From 50 to 250 ounces of 
platinum come from the placer gold mines 
of Montana and Oregon every year, but this 
quantity is insignificant in comparison with 
the amount consumed in this country, which 
last year was in excess of 5,000 pounds, and 
is increasing at the rate of 1,000 poundsa 
year. 

At present the markets of the world de- 
pend for their supply on Siberia, where the 
ore is found in large quantities in the gold- 
bearing sands of Kuschwa, in the Ural 
Mountains. In weight it is the heaviest of 
all metals, its specific gravity, when refined, 
being 19.50, while that of fine gold is 19.26. 
It is very ductile and malleable. Platinum 
has proved itself a metal of great utility, its 
uses in chemistry being numerous and im- 
portant. In Russia, about the year 1840, it 
was coined, and formed a part of the circu- 
lating medium of that country. Notwith- 
standing its many uses, however, its value 
until within a few years had not exceeded 
seven dollars per ounce, or about one-third 
the value of pure gold. In 1880 the supply 
was more than equal to the demand at six 
dollars ; at the present time the demand is 
from 25 to 50 per cent. in excess of the sup- 
ply and the price has advanced beyond $12. 

The causes of the increased consumption 
are to be found in the constantly increasing 
demands of the electric light companies for 
platinum wire for use in the manufacture of 
incandescent lamps. Judging from present 
indications, it would seem that the produc- 
tion of these lamps is likely to be retarded, 
it being almost impossible to place an order 
for either the ore or the metal in any mart 
at the stipulated price. The question of 
price, however, does not trouble the electric 
light people ; it is the question of being able 
to get the metal at any price tbat is causing 
anxiety. One company that endeavored, a 
few days ago, to place an order of several 
hundred ounces at an advance on the highest 
price quoted, failed simply because there 
was not that amount of material available in 
the home market. 

Platinum is admitted to the United States 
free of duty, but it is subject to an export 
duty of three per cent. The Russian gov- 
ernment will unquestionably increase that 
duty possibly to 331¢ per cent., the matter 
being under present advisement. Should 
such be the decision of Russia, it is probable 
that platinum may, in the near future, be- 
come more valuable than gold. The metal 
is an absolute necessity to makers of incan- 
descent lamps, because of one of its pecu- 
liarities, which is not possessed by other 
metals in the same degree. Its expansion 
under changes of temperature is so slight 
as to admit of it being sealed in glass, so 
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that a vacuum can be preserved in the little 
globes and still give electric connection with 
the outerair. Each lamp bulb contains in 
its stem about one and one-half inches of 
thin platinum wire, which is connected by 
electroplating, or by minute bolts and nuts, 
with the carbon filament in the lamp, and 
with thin copper wires beyond the seal in 
the stem of the bulb. 

A few years ago the United States was 
dependent upon European manufacturers for 
metallic platinum, but now there are several 
refiners in this country, the establishment of 
Baker & Company, Newark, being the largest. 
This company supplies all the jewelry shops 
of Newark and many of the electric lamp 
companies and manufacturers of electrical 
instruments of this country. Nearly all 
electrical appliances use platinum wire or 
sheet platinum for contact points because 
the metal does not oxidize under the electric 
spark. Every bell, every telegraph instru- 
ment and all medical coils have their plati- 
num points, and while the quantity of 
platinum in each instrument is small, the 
agvregate is enormous, and the demand for 
the metal is constantly increasing. The total 
output of the Russian mines has never ex- 
ceeded 50,000 pounds a year, and unless 
means are found for profitably working 
American mines, the price of the metal is 
bound to increase steadily. 
>_> 


JEST FOR FUN. 


There is to be a fast telegraphing contest. 
The contestants are fellows with wiry arms, 
—N. Y. World. 











No need of ‘Dutch courage’ by the 
glass any more,” said Shorty, ‘‘ now that 
we have the telephone.” 

‘‘ Why not?” 

‘Oh, [ just called a six-foot heavy-weight 
a rascal and a humbug over the ’phone, 
knowing he was a mile away.”—Chatter. 


An Indian waited for a train at a Northern 
Pacific station, in Idaho, and while there 
saw the agent talking into a telephone box. 

‘Umph,” said the Indian, ‘‘ Who you 
talk to?” 

‘I’m talking to a man,” said the agent. 

‘Heap little manif him live in there,” 
said the buck.— Chatter. 





Many primary batteries are a big cell. 





‘Telephone girls come as near being 
ngels as any one on this earth.” 

‘‘ How’s that ?” 

‘Their heads are always surrounded by a 
hello. ’” 





‘“Why do you call your little dog 
‘Field ?’” 


‘* Because he is easily excited.” 





Noah can claim precedent as an electrical 
inventor. When he sent the animals ashore 
mm Mt. Ararat he made the ark light. 

——_ os 
Dynamos Replace Batteries. 

Last week the Postal Telegraph Company 
put into operation its new dynamo system in 
Pittsburgh. There are 12 dynamosaltogether, 
ind two seven horse power engines to drive 
them, one of the engines being reserved in 
case of accidents. 

The dynamos will replace 4,500 jars, and 
besides will have 10 times the strength, and 
will cost about half as much per year to 
maintain as the jars. To keep up each jar 
requires the expenditure of $1.10 yearly, or 
$5,000 for the 4,500, but the dynamos will 
be a great saving. They are of the F. W. 
Jones’ patent, and made by the Westing- 
house people. In replacing the old system 
the company had to put in new switchboards, 
and to make all the connections in the office 
required 3,000 miles of wire. A new wire 
even had to be laid to each operator’s desk. 
It cost about $5,000 to put in the new system. 

The jars will be removed and sent out to 
country offices where it will not pay to locate 
adynamo. Pittsburgh is a sort of half-way 
station of the Postal Telegraph, and for this 
reason is one of their most important points, 

onicesiein ool aaehoasaate 
Comparative Figures, 

Sound travels about 1,093 feet per second, 
a rifle ball flies 1,460 feet in the same time, 
light moves 192,000 miles per second, while 
electricity makes 288,000 miles per second. 





Improved Wenstrom Dynamo. 

We illustrate herewith a Wenstrom dy- 
namo of the latest type, recently described 
in London Jndustries. Its output is 110 
volts and 180 amperes at 500 revolutions per 
minute. Its weight is 1,800 kilogrammes, 
or under two tons. It has four poles, with 
the armature conductors in series parallel. 

Mr. Weustrom was the first, or, at least, 
one of the first, to imbed the armature con- 
ductors in the iron of the armature. He has 


apparently arranged the field magnets on 
the ironclad principle. 

These machines have been very thoroughly 
tested at the Johns Hopkins University. 
It must also 





They give very good results. 


be remembered that the method of winding 
the armature conductors admits of great 
mechanical strength and durability. These 
machines are made by the Wenstrom 
Southern Electric Manufacturing Company, 
Baltimore. 





An Improved English Dynamo. 

The illustration represents oneof Messrs. 
Charlesworth, Hall & Company’s dynamos, 
which has been specially designed for driv- 
ing from a gas engine. These machines 
are carefully designed mechanically as well 
as electrically, and the lubricating arrange- 
ments are very convenient and perfect. Each 
bearing is fitted with a special sight-feed 





lubricator, which is so arranged that the 
feed, when once adjusted, can be turned on 
or off without fresh adjustment, and can be 
increased or decreased at any time when 
found necessary. Each bearing is also fitted 
with two simple siphon lubricators, which 
are intended to be used if any of the bear- 
ings should become heated. The waste vil 
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NEw ENGLISH Denave. 





from the bearings is caught in the enlarged 
ends of the pedestals and runs from these 
into the insides of the pedestals and down | 
into the standards carrying them, and can | 
be drawn out as required. These arrange- 
ments keep the machine entirely free from 
oil except where it is required. The bed- 
plate has been extended to support the extra 








weight of the fly wheel, which is 30 inches 


diameter and weighs about 600 lbs. After 
being turned all over, this has a wrought 
hoop, previously bored, shrunk on and then 
turned up. The shaftis of hard steel, and 
is 2inches diameter in the bearings at the 
pulley end, and 1% inches at the other end. 
The bearings are of aluminium bronze, each 
8 inches long. The pulley is 18 inches 
diameter, and carries an 8-inch belt. The 
bed-plate is of massive construction and well 
ribbed to withstand rough usage in transit 
and fixing. 

The magnet cores are of soft charcoal 
iron, fitted into holes bored through the 
bed-plate, and secured in their places by 
screws. The pole pieces are in one forging 
with the magnet cores, and are bored from 


the pedestals to receive the armature, which 
is placed exactly in the center. The arma- 
ture frame is of strong aluminium brass, 
and the core, which is 12 inches diameter, 
is built up of soft charcoal iron disks insu- 
lated from each other, and has an area of 
40.5 square inches. The commutator brush 
is a steel custing with wrought iron nut and 
washer, and is 61g inches diameter ; it has 
80 bard drawn copper bars, 1 inch deep, and 
is insulated entirely with mica. The arma- 
-~ is wound with 200 convolutions of one 

No. 8 B. W. G., and has a resistance of .045 
ohm. The magnet is shunt wound only 
(for charging accumulators), and each leg 
is wound with 10 layers of No. 14s and 16 
layers of No. 15s, and has a total resistance 
of 31.6 ohms. There are two brushes on 
each side of the commutator, each of which 


can be adjusted independently of the other. 
T hese machines work without any sparking 
with the full load; when working lamps 
the normal load is 150 amperes and 100 volts 
at 670 revolutions per minute, and 150 am- 
peres and 140 volts at 820 revolutions when 
charging accumulators. 
The electrical efficiency when working 
lamps as above is given by our esteemed 
contemporary, Industries, as follows : 


Loss in pana goed ped vend onecmgeccon sees ? 2 p.c. 
wt er ee 1.94 p. c. 


magne Pp. 
Total anne. 14 p. c.—#. e., 91.86 p. c. efficiency. 
or when charging accumulators with 140 
volts : 
Loss in armature = ..... ....-s+sseeeeeee 4.474 p.c. 
” magnet mE .. 2.741 p.c 
Total loss = 7. 215 p. e-—k e., 92. 785 p. c. efficiency’ 
The above machines are 5 feet long and 2 
feet 8 inches wide, and 8 feet 6 inches high 


over all. 














Memphis, Tenn. — Memphis Light and 
Power Company. 


Columbus, 0.—The De Sant Electric Com- 
pany ; capital stock, $50,000. 


Youngstown, 0.—Youngstown Electric 
Light Company ; capital $75,000. 


Darby, Pa.—Home Electric Light and 
Power Company ; capital $2,500. 


Lansdowne, Pa.—People’s Electric Light 


and Power Company ; capital $2,000 


Wichita, Kan.—The Wichita Union Tele- 


graph Company ; capital stock, $100,000. 


Clifton Heights, Pa.—Citizens’ Electric 
Light and Power Company ; capital $25,000. 


Little Rock, Ark.—The Capital Street 
Railway Company. The capital stock is 
$300,000. 


Des Moines, Ia.—The What Cheer Elec- 
tric Light and Power Company ; capital 
stock, $20,000. 


Fairmont, W. Va.—The Fairmont Elec- 
tric Light and Power Company has been 
chartered, with a capital stock of $5,000. 


Oakland, Cal.— Oakland Electric Con- 
struction Company. Directors: Thomas 
Trebell, J. J. Scoville, A. Humphrey, W. 
B. Reynolds, J. H. Smith. 


Milwaukee, Wis.—The Milwaukee Light 
and Power Company ; incorrorated by J. J. 
Kempf, W. H. Earles and Chas. Stolpber, 
with a capital stock of $500,000, divided 
into 20,000 shares. 


Portland, Me.—The Electric Generator 
Company has been organized with a capital 
stock of $1,000,000; par value shares, 100. 
President, E. H. Hyde, Jr., Hartford, Ct. ; 
treasurer, Ernest Cady, Hartford, Ct. 


Arkansas City, Kan.—The National Elec- 
tric Light and Power Company ; capital 
stock, $50,000. Directors: W. A. Thomas 
and J. F. Saunders, of Guthrie, Oklaboma, 
and M. F. Bailey, Charles Hutchins and E. 
L. McDowell, of Arkansas City. 


@Kansas City, Mo.—The Kansas City Fire 
and Burglar Alarm Company ; capital stock, 
$15,000. Directors: Alfred H. Cobb, Henry 
McGrew, Edmond R. Wilder, Hector Lith- 
good and E. F. Mully, of Kansas City, and 
Wm. H. Brown, of Leavenworth. 

Newport, Ky.—National Electric Car 
Company ; capital stock, $1.000,000, divided 
into shares of $25 cach. The incorporators 
are Albert G. Clark, C. Bentley Matthews, 
Peter G. Thomson, Ellis M. Potter, Andrew 
J. Parlin and Benjamin F. Ehrman. 


Norwood, N. ¥.—Norwood Electric Com- 
pany, with a capital of $10,000. The trus- 
tees are George W. Richards, Sidney R. 
Phelps, William D. Fuller, Fred. R. Smith, 
Loring R. Ashley, Thomas C. Frenyear, 
Norman M. Claflin, E. F. Hall aud George 
Harris. 


Union, Ore.—Union Electric Power and 
Light Company; capital stock, $100,000, 
divided into 200 shares of $500 each ; incor- 
porators, J. Hutchinson, W. R. Hutchioson, 
J. W. Shelton and R. W. Purdom ; purpose, 
to do a general electrical business in all its 
branches. 


Minneapolis, Minn,— The Carpenter- 
Nevens Electric Heating Company ; with a 
capital stock of $300,000. The highest 
amount of indebtedness, at any one time, is 
limited to_$10,000. The incorporators are 
F. W. Nevens, Charles G. Carpenter, M. F. 
Schofield, John W. Kelly, L. Kimbell and 
Robert T. Lang, of Minneapolis. 
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In our editorial in last week’s issue, en- 
titled ‘‘ Cheating the Dynamo,” which has 
been extensively quoted, one important 
assertion, that a current of electricity which 
might be taken with impunity by one per- 
son would be more than enough to kill 
another, has been corroborated by two Eng- 
lish scientists, whose work is referred to in 
another column. 


Mr. Henry M. Stanley, in an interview 
with a New York Herald correspondent, 
said that the Aruwimi forest, which belongs 
to the Congo Free State, was enormously 
richer in everything, especially in rubber 
trees, than the Amazon forests. This section 
of Africa, he declared, would be the rubber 
reservoir of the world. This is certainly en- 
couraging for American wire manufacturers 
who use rubber in their insulation. Such a 
statement from so reliable an authority 
ought to have a salutary effect on the market 
price of rubber. 





In the fast telegraphing tournament, the 
splendid sending of Messrs. Gibson, Ayres, 
Waugh, Catlin, Bradt and others, was the 
occasion of much favorable comment from 
the ‘‘old-timers” and others. To an out. 
sider there seems to be nothing marvelous in 
an operator sitting ata table and clickingaway 
at a key, but when it is considered that the 
feat is performed before an hypercritical 
audience who are thoroughly familiar with 
every move, that the operator is struggling 
for a prize, and that if he is the least bit 
embarrassed or nervous, his hands will un- 
doubtedly tremble, thus destroying his 
chances, the true difficulties of good and 
rapid sending become apparent. The ladies 
who took part in the tournament are to be 
especially commended for the calm and 
business-like way in which they did their 
work, 








The ‘‘raw-boned youth from the country” 
has again become famous. He came up 
from ‘‘daown Hartford way,” and calmly 
raked in the first prize at the fast telegraph- 
ingtournament. The Review congratulates 
Mr. Pollock. 





Professor Cyrus F. Brackett, in his open- 
ing address, at the Lenox Lyceum Exhibi- 
tion, made use of this expression: ‘‘ Sound 
is not air ; itis airin motion. Electricity is 
not matter, it is matter doing something. 
And we are all trying to find out just what 
itis doing.” The analogy and the manner 
of its expression are well-nigh perfect. This 
is the language which the merest novice can 
perfectly grasp and digest. Would that we 
had more such men as Professor Brackett, 
who can fitly express intricate technical 
ideas in the language of the people. 





That the horse-breeding industry is being 
seriously disturbed by the rapid development 
of electricity as a motive power, is evident. 
The indications now are that within another 
three years there will not be a horse car in 
active service in apy of the cities in this 
country. Itis estimated that anywhere from 
20,000 to 50,000 horses now in use will be 
thrown upon the market. This possibility 
has caused a large decrease in the market 
value of such animals. The advance of elec- 
tricity will have a beneficial effect in that it 
will create a demand for higher grade horses 
at better prices. What will become of the 
poor car horse remains to be seen. 





As we have before remarked, there is a 
large and increasing demand for good elec- 
trical engineers. If a young man, about to 
enter college, is hesitating as to what course 
to pursue, our advice is to study electrical 
engineering and, after graduation, to enter 
some large electrical company’s shops, don 
blue jeans overalls, and get about two years 
practical experience. Then we think he is 
perfectly sure of a good position. Over 
$80,000,000 new capital has been invested 
in the electrical industry in this country 
during the past year, and in England, during 
one week, 21 electrical companies were 
organized. This shows how rapidly the 
industry is growing. 





INCREASE THE PATENT OFFICE 
FACILITIES. 


Three millions of dollars is thesum which 
it is proposed to appropriate for the building 
of a new Patent Office, or for making some 
provision for removing the other bureaus of 
the Interior Department from their present 
quarters and giving the whole of the building 
to the Patent Office. Representative Butter- 
worth, chairman of the committee on pat- 
ents and ex-commissioner, states, in a report 
to the House, that a suitable building can be 
constructed by private contractors in one 
year, but that it would probably take the 
government from five to ten years to do it 
and it would cost twice as much. He de- 
clares, with much emphasis, that there is 
neither justification nor excuse for continu- 
ing the office in the insufficient, inconvenient 
and unhealthy quarters which it has so long 
occupied and which are rapidly becoming 
more unfit for the purpose. He believes 
that Congress has dealt with this important 
bureau in palpable disregard of the rights of 
the citizens having business to transact 
before it, and who pay the whole expense of 
its maintenance. 

Inventors not on'y pay the cost of their 
own labor and researches in perfecting their 
inventions, but they also pay the cost of the 
examination by the government to determine 
whether the invention is new and useful, 
and therefore patentable, and, if patentable, 
they pay the expense of issuing the patent. 
So that the Patent Office has to its credit 
$3,631,670.32 over and above all expenses, 
which the inventors of the country have 
paid for the support of the bureau, and this 
surplus should be used in providing proper 
facilities for the rapidly increasing work. 

General Butterworth says that until re 
cently the Patent Office has been regarded by 
a majority of the people as a clearing-house 
for cranks, but it has really contributed in a 
larger measure that any other bureau or 
department of the government to the de- 
velopment of our industries, and in enabling 
us to attain our present unequaled pros- 
perity in the field of the industrial arts and 
sciences. 





ALTERNATING AND CONTINUOUS 
CURRENTS IN RELATION 70 
THE HUMAN BODY. 


In view of the great interest in death by 
electricity expressed by the public since the 
passage of the electrocution law, the accom. 
panying information will be pertinent. 

Under the above title, Mr. H. Newman 
Lawrence and Arthur Harries, M. Dp. 
recently presented a paper to the British 
Institution of Electrical Engineers. These 
gentlemen made a repeated series of experi- 
ments with the hope of solving some of the 
physiological problems which occurred ip 
the course of electro-therapeutic work jp 
which they were engaged at the Institute of 
Medical Electricity. These experiments 
differed from those of D’Arsonval and others, 
in the important point that they dealt, not 
with the bodies of rabbits, dogs, horses or 
other animals (from which conclusions re- 
garding human life have to be evolved), but 
directly with the human body. Small cur- 
rents ata low E. M. F. were used and the 
attention of the experimenters was chiefly 
directed to the determination of the resist. 
ance of the human body and skin to the 
passage of currents under certain conditions 
(moist and dry), and a comparison of the 
sensations produced in the human body 
by the passage of the two forms of current, 
At the start it was assumed that what is 
true of small currents at low potentials may 
fairly be taken to be intensified as the cur- 
rent strength and E. M. F. increase. 

After performing their experiments and 
tabulating the results, the situation js 
summed up as follows : 

‘What the minimum current of either 
kind which will destroy human life may be, 
we are not in a position to say; though 
D’Arsonval, in his report on electro-physiol- 
ogy, made before the International Congress 
of Electricians, held at Paris, 1889, says, 
referring to his experiments on rabbits, 
guinea pigs and dogs: ‘ With a machine of 
8,000 volts a momentary closing of the cir- 
cuit caused the animal (a rabbit) to make a 
prodigious leap, but did not cause death 
immediately ; a second application was 
necessary. 

*** An alternating Gramme machine only 
causes death above 120 volts mean potential.’ 

‘* These statements are not very clear, but 
we gather therefrom that while a continuous 
current machine having an E. M. F. of 
8,000 volts did not instantly kill a rabbit, 
yet an alternating current machine having 
mean potential of 120 volts, did. We feel 
sure that no bard-and-fast lines can be laid 
down on the subject. Individual resistanc: 
and individual sensitiveness vary so muck and 
so unexpectedly, that a current which might li 
taken with impunity by one person, might be 
more than enough to kill another. 

‘‘[ndependently of the kind of current 
used, the character of the contact made, the 
surface area of the body involved, and the 
suddenness of closing or opening the circuit, 
must each and all play an important part in 
the result. 

‘*Shock varies with the form of current 
employed ; thus, with continuous current, 
only a ‘make’ initial shock is possible, 
while with alternating currents the initial 
shock may be either a ‘make’ or a ‘ break’ 
shock. 

‘* As ‘break’ shock is admitted to be the 
more marked of the two, independently of 
the steady diminution of resistance to 
alternating current, it is probable that the 
effects of an initial shock with alternating 
currents of similar strength may be more 
disastrous than that with continuous cur- 
rent.” 





An English photographer claims to have 
obtained a photograph in which the natural 
colors were reproduced when the exposure 
was made, by accident, just at the moment 
when there came a blinding flash of light- 
ning. He says that a friend of his once got 
a colored plate under similar circumstances, 
and believes that electricity has to do with 
photographing colors. 








No one who has ever ridden on the electric 
cars in Boston, after they leave the city 
proper, has any doubt of the ability of the 
electric car to successfully cope with the 
rapid transit problem. It is only when 
hampered by aldermanic restrictions, narrow 
streets and overcrowded thoroughfares, that 


the electric car ceases to fulfil its mission. 
Give it the chance it deserves, and no quicker 
or better means of transportation could be 
desired. It looks now asif Boston will have 
to come to elevated roads upon which the 
electric cars can run swiftly and freely. 
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~ CORRESPONDENCE, 


Electrical Happenings in Washington, 
Boston and Elsewhere. 








OUR WASHINGTON LETTER. 


The New Are Light Plant installed in the 
Washington Navy Yard by the Brush Elec- 
tric Company was put in operation on 
the 10th inst. and proved very satisfac- 
tory to officers of the department. About 
100 lamps are now in use and it is expected 
that the number will be considerably in- 
creased. In some of the gun shops it is 
found that work can be done better by the elec- 
tric light than by sunlight. Theconstruction 
of the plant is of a very superior character, 
many useful improvements having been in- 
troduced. 

Personal.—Lieut. Bradley A. Fiske, of 
the Navy, has been assigned to duty at 
Cramps’ Navy Yard, as superintendent of 
the electric plants now being installed in the 
new war ships at that place.—Lieut. J. H. 
Glennan, U. S. N., who has been stationed 
at the San Francisco Navy Yard for some 
time, in charge of the electric work on the 
new cruiser ‘* Charleston,” has gone to sea in 
that vessel. He is the electrical engineer of 
the ship. 

The Navy Department has issued specifica- 
tions for electric lighting plants for five new 
cruisers, but as these are parts of the gen- 
eral specifications for the construction of the 
vessels, which will be several years in build- 
ing, theré will be time for numerous consol- 
idations of electrical corporations before bids 
need be sent in. 

A Proposed Railway, to be operated by 
cable, electric, pneumatic or other mechan- 
ical power (except the use of steam loco- 
motives), is the City and Suburban Railway 
Company, of the District of Columbia ; 
capital, $1,000,000 ; William 8. Thompson 
and John A. Baker, cf Washington, princi- 
pal incorporators. Another new project is 
for the organization of the Tenleytown and 
Rockville Electric Railroad Company ; ad- 
dress, Rockville, Md. 

Some Person, evidently with more enter- 
prise than prospect of success, has had a bill 
introduced in the United States Senate 
directing the District Commissioners to 
assume control of the Washington Gas 
Works and undertake the lighting of ell 
public and private places in the city, either 
by gas or electricity, as they may deem best. 

Electric Boot Blacking.—Mr. C. W. Mess- 
ner has added the blacking of boots to his 
other electrical industries. A round brush 
attached to the end of a flexible shaft, re- 
volved by a small electric motor, does the 
work, while the customer sits in an easy 
chair at the street corner. The establish- 
ment brings a rental of $10 a month, and 
the lessee drives a sharp competition with 
the old-fashioned ‘‘ shiners.” 

Mr. C. M. McNett, the well-known repre- 
sentative of the Thomson-Houston Electric 
Company, died in this city on Friday after- 
noon. He had suffered from consumption 
for several years, but with remarkable de- 
termination and energy, kept at work as 
long as he was able to be out of bed. A 


year ago he spent several months in Cali- 
fornia, hoping to regain his health, but the 
Pacific climate did not prove beneficial. 
Since Capt. Clark has been acting as the 
Washington representative of the Thomson- 


Houston Company, he has had the advice 
and counsel of Mr. McNett, which have 
aided him in advancing the interests of the 
company. The officers of the company have 
shown him especial attention during his 
illness, and in many delicate, kindly ways, 
have brightened and cheered his last days. 
He leaves a wife and three small children 
who, asa result of his successful business 
enterprise, will be financially provided for. 
Washington, D.C., April 12. G. C. M. 


OUR BOSTON LETTER. 


New Regulator.—Mr. Henry W. Cooley, 
of this city, has secured a patent for a new 
type of dynamo regulator. 

Mr. David E. Evans, of Baltimore, super- 
intendent of the Baxter Electric Motor Com- 
pany, was in Boston for several days this 
week, 

Erie Telephone stock had quite a boom 
early in the present week. On Tuesday last 
shares sold at $41, the highest point reached 
since 1884, 

Mr. Fred. E. Pettingell, senior member of 
the firm of Pettingell, Andrews & Company, 
of this city, returned from his European 
trip on Monday, and was welcomed by 
many friends. 

Water Power for Electricity.—Arrange- 
ments have been completed for supplying 
the Hartford, Conn., electric light stations 
with water power from the Farmington 
River. The power station is to be located 
near Tariffville, Conn. 

William H. Baker, of New York, has been 
appointed permanent receiver of the Com- 
mercial Telegram Company, in the seques- 
tration proceedings brought by John W. 
Mackay on his judgment of $287,812. 

_The U. S, Electric Safety Company, of 
New York, has established a branch depart- 








ment in this city with offices at No. 146 
Franklin street. Messrs. Loren N. Downs 
and E. E. Zimmerman, of the company, are 
in Boston, inaugurating the new department. 

Lecture on Alternating Currents.—Thurs- 
day evening, April 10. At the regular 
weekly meeting of the Society of Arts, at 
the Massachusetts Institute of Technology, 
Prof. Elibu Thomson read a paper on 
‘* Alternating Currents.” 

Mr. C. L. Edgar, manager of the Edison 
Electric Illuminating Company’s interests 
in this city, has returned from an extensive 
tour abroad. While in France and Germany, 
Mr. Edgar visited and inspected several 
electric light stations, and states that he 
‘‘was particularly well pleased with the 
arrangements and equipment of the Berlin 
station.” 

Bosten Electric Club.—The house and 
entertainment committee is making arrange- 
ments to have the much talked of ladies’ 
reception take place at the Club rooms on 
Wednesday evening, April 23. It is pro- 
posed to have several interesting exhibits at 
the reception, including phonographs, an 
electric piano, Edison talking dolls, etc. 

The Mason Regulator am ary of this 
city, is reaping the benefits of a large and 
satisfactory business among electric light 
stations in various sections of the country, 
particularly in New England. It is stated 
on reliable authority that the Mason reducing 
valve has been adopted by the Thomson 
Electric Welding Company and is being sent 
out with welding machines. 

Standard Electric Company, of Vermont, 

report recent installations of its system as 
follows : 200-light incandescent machine at 
the palatial residence of Mr. C. J. Bush, 
at Brooklyn, Conn.; 100-light incandescent 
machine at the factory of the Fibrewood 
Company, Plymouth, N. H.; and an in- 
crease from 300 to 1,200 incandescent lights 
at the manufactory of Messrs. Prouty & 
Company, Spencer, Mass. 
_ The Aluminum Metal Manufacturing Com- 
pany is the name of a new concern recently 
organized in this city. The company have, 
it is said, a large financial backing, and will 
soon commence the manufacturing of alu- 
minum flux, a purifier and strengthener of 
copper, iron; steel and other metals. It is 
claimed that ‘‘ by a combination of alumi- 
num flux and iron a casting is produced 
which is free from blow holes and other im- 
perfections common to ordinary castings.” 
An amount of flux from one-half to one per 
cent. only is required to effect the above 
results. It is also claimed that, ‘‘as an 
admixture with copper, a gain of tensile 
strength of at least 50 per cent. is obtained 
by the addition of only one per cent. of the 
flux, the metal casting perfectly solid and 
free from air-holes.” 

British Cable Steamer “‘ Minia,’’ belonging 
to the Direct Cable Company, arrived off 
Portsmouth, N. H., last week for the pur- 
pose of repairing the cable at Rye Beach, 
which had become badly cbhafed or the 
ledges near there. Recent advices state that 
‘*the cable had been fished up 114 miles 
from shore and the injury located, but—by 
reason of heavy weather prevailing at the 
time—the work had to be abandoned before 
the repairs could be finished.” 

The Spencer Damper Regulator.—Mr. G. 
G. Stillman, of this city is the manufacturer’s 
agent for this popular regulator. The fol- 
lowing named electric light stations recently 
adopted this well-known apparatus : Edison 
Electric Liluminating Company, Brooklyn, 
N. Y.; Nantucket (Mass.) Electric Light 
Company; East Greenwich (R. 1.) Electric 
Light Company; United Electric Light 
Company, Springfield, Mass.; Cambridge 
(Mass.) Electric Light Company, second 
order; Eastport (Me.) Electric Light Com- 
pany; Putnam (Conn.) Electric Light Com- 
pany; Dedham (Mass.) Electric Light Com- 
pany, and Seneca Falls (N. Y.) Electric 
Light Company. 

Electric Stocks.—Boston quotations at 
closing hour of the Exchange, Saturday, 
April 12, were as follow : 





Thomson-Houston Electric Company. ....... . 
se ee es PP referred. a 
“ “ “ “ Series C = 1 
“ “ “ “ Series D 7 
Thomson Electric wats aaa 235, 

se European Welding Co............. 113 
Westinghouse Electric Co................+++- b 
Fort beg Electric Co.........c0..2sseeceees 15. 
Edison Phonograph Doll Co ......... ee * 
TELEPHONE : 

American Bell 

New England 

DEE dec ceasaveocce<ecesyeccoes clopece 

Tropical American.... ......-......+-+++ -% 

National Tel. Mfg. Co. (acoustic)........ 65 


Boston, April 12, 1890. 


SOUTHERN ELECTRICAL NEWS. 

Augusta, Ga.—The Augusta and Summer- 
ville Railway Company, four milesin length, 
is to be equipped with the Thomson-Houston 
electric cars, work to be completed June Ist. 

General Notes.—The Fulton County Street 
Railway, of Atlanta, have increased their 
rolling stock four motor cars.—St. Simon’s 
Hotel, St. Simon’s Island, Ga., is to be 
equipped with 100 incandescent lights, 
Thomson-Houston system.—Columbus, Ga., 
hasincreased theirarc lighting plant, 50 lights. 
—Chattanooga, Tenn., has closed a contract 





with the Thomson-Houston Company for a 
1,800 light alternating machine.—Memphis, 
Tenn., is to be cupgted with two 1,300 light 
alternating machines, 250 arc lights, Thom- 
son-Houston system. 

Memphis, Tenn.—The City and Suburban 
Street Railway Company, five milesin length, 
is to be equipped with motor cars, Thomson- 
Houston system. The road is to be in 
operation June ist. 

Personal.—Mr. W. H. M. Weaver, late of 
Americus, Ga., has been appointed manager 
of the telephone exchange of Anniston, Ala. 
—Mr. Earnest Shepherd, late of Columbus, 
Ga., has been appointed manager of the 
— exchange in Americus.—Mr. W. 
T. Gentry, manager of the telephone ex- 
change in Atlanta, bas recently returned 
from a trip to New York.—Mr. H. A. 
Pevear, president of the Thomson-Houston 
Company, is in Atlanta. F. E. C. 

Atlanta, Ga., March 29. 





A New and Important Electrical 
Organization. 

The National Electrical Manufacturing 
Company bas been formed, and succeeds 
the electrical department of the New Haven 
Clock Company. Mr. J.G. Noyes, who has 
so successfully managed the electrical de- 
partment in the past, is general manager of 
the new company, which is backed by a 
number of influential and wealthy men of 
New York, and possesses a large paid-in 
capital. The new company will succeed to 
all the interests that the New Haven Clock 
Company had in their electrical department, 
and will also have the right to use any of 
the clock machinery that may be needed in 
getting out the new company’s products. 

All grades of insulated wire will be manu- 
factured by the new company, which will be 
ready to open up for business in a few days. 
The control of the Microphone battery, the 
Crowdus dry battery, the Walker electric 
messenger call and numerous other patented 
devices, heretofore controlled by the Clock 
Company, have become the property of the 
National Electrical Manufacturing Co. 

This new organization n.ay be expected to 
keep in the front ranks of electrical progress 
under the able management of Mr. J. G. 
Noyes, whose work in the past has been so 
successful and progressive. 





The Phonograph Sale Suit. 

Judge Wallace, in the United States Cir- 
cuit Court, rendered a decision Thursday of 
last week, in the case of Edison os. Gilliland 
and Tomlinson, in regard to the sale of 
the phonograph to Lippincott. The judge 
decides in favor of the defendants, sustain 
ing their demurrer to the amended bill of 
complaint, and states that the case is to be 
considered as one between principal and rep- 
resentatives and that the ‘‘facts alleged 
show that the sale has never been completed, 
and consequeutly the plaintiff has lost 
nothing by the transaction.” 





** Think it Over.” 

We have received a circular setting forth 
the alleged merits of a primary battery 
made by a self.styled inventor, now working 
Chicago. 

‘*Let me give you a pointer!” says the 
manager, in bis circular, *‘ 1t is an open and 
acknowledged fact that none of the dynamo 
companies have been able to furnish a satis- 
factory light or return dividends on the 
money invested.” 

That’s all. Now that he has disposed of the 
nice, big electric companies at a single swat, 
he proceeds to tell you that the primary 
battery for economical electric lighting and 
power has come tostay. How long ? Just as 
long as Thompson, the fool-killer, neglects 
his duty. 

‘‘Now, a word or two regarding the 
stock as an investment. 

‘“*A central station plant, such as we are 
erecting at the ——-—— House, will cost 
$7,000. It will furnish 1,000 lights. Each 
light will displace three gas jets or four 
dynamo incandescent lamps, and as we 
furnish the light at gas rates, each lamp, at 
the lowest calculation, will surely net our 
company 50 cents per week, which amounts 
to $500 per week, or an annual net income of 
$26,000. Suppose, at the end of the year 
we should place $6,000 of this net income in 
a sinking fund for unforseen repairs, there 
would still remain a clear dividend of 
$20,000 on the $7,000 invested. . 

‘*T just want to call your attention to one 
fact. Don’t it strike you pretty forcibly 
that this stock may prove a second Bell tele- 
phone? We are now selling our stock at 
$1.00 per share. It may jump to high 
figures at ony time. ell, I can show 
larger profits than the Bell telephone people 
ever dreamed of. Think it over.” 


We need only repeat the manager’s sensi- 
ble advice to prospective investors in $1.00 
stock ; ‘‘ Think it over!” 





PERSONAL. 


Mr. C. J. H. Woodbury, of Boston, was a 
New York visitor last week. 


C. J. Field, of New York, has been en- 
gaged by the Detroit Electric Light Com- 
pany to take charge of its underground 
system of lighting in Detroit. 


Sir David Salomons has given the Insti- 
tute of Electrical Engineers, London, Eng., 
£1,000 to found a scholarship of £35 per 
annum, for three years, to be entirely under 
the control and at the disposal of the Insti- 
tute. 


Colonel G. E. Gouraud, the English elec- 
trician, who sailed for home on the**‘ Umbria,” 
last week, was tendered a banquet at the 
Hoffman House shortly before his departure. 
An event of the dinner was the reproduction 
by the phonograph of Mr. Gladstone’s ad- 
dress to Americans. Colonel Gouraud will 
carry home with him in the phonograph the 
resolutions adopted by the Lawyers’ Club 
complimentary to Mr. Gladstone, and spoken 
to the instrument by General Sherman. 


Mr. Geo. B. Prescott, Jr., has resigned as 
electrician of the Electrical Accumulator 
Company, and on the 15th of this month 
takes charge of the business of the Kerite 
insulated wires and cables, 16 Dey street, 
New York. Mr. Prescott is an accom- 
plished and well-known electrical engineer, 
and as general agent of this prominent 
manufacturing company will undoubtedly 
win a success as pronounced as he has al- 
ready won in his technical and expert 
work in the past. 


National Electric Light Association. 


EXECUTIVE COMMITTEE MEETING AT THE 
ELECTRIC CLUB—A. R. FOOTE ELECTED 
SECRETARY, AND C. H. WILMER- 

DING MEMBER OF THE 

COMMITTEE. 





A meeting of the executive committee of 
the National Electric Light Association, was 
held at the Electric Club, Monday of this 
week, C. R. Huntley, chairman, presiding. 
Others present were, Marsden J. Perry, 
president ; Jas. English, Dr. A. F. Mason, M. 
J. Francisco, John A. Seely and Allen V. 
Garratt, secretary and treasurer. 

Mr. M. D. Law, of Philadelphia, tendered 
his resignation in a letter stating that he 
had moved to Denver, Col., to take charge 
of the Consolidated Electric Light Com- 
pany, of that city. 

Mr. C H. Wilmerding, of Chicago, was 
elected in Mr. Law’s place. 

A communication was read from the Hon. 
Robert Porter, superintendent of the census 
bureau, thanking the Association for its 
hearty co-operation in the matter of elec- 
trical statistics. 

R. W. Ryan, of New York, was appointed 
ofticial stenographer for the next convention. 

In view of the fact that the present 
quarters of the Association will be required 
for other purposes on the Ist of May, a 
committee was appointed, consisting of 
John A. Seely, James English and Secre- 
tary Allan VY. Garratt, to provide new 
headquarters for the Association. The 
question of the legal rights of the Associa- 
tion to use an official seal was referred to a 
committee of one, consisting of Secretary 
Garratt. 

An entertainment committee of five mem- 
bers, Messrs. F. T. Walton, A. J. DeCamp, 
J. J. Burleigh, John A. Seely and the 
secretary, was appointed, with power to 
add to their own number, to appoint sub- 
committees and to fix the date of the 
semi-annual meeting. 

A committee of three members was 
appointed to procure suitable papers for 
the next convention, as follows: J. E. 
Lockwood, of Detroit ; C. H. Wilmerding, 
of Chicago, and A. F. Mason, of Boston. 

The secretary, under the advice and con- 
sent of the president, was authorized to 
contract for the placing of such advertise- 
ments as he can procure, to be published in 
connection with the report of the official 
proceedings, and that the price of the pro- 
ceedings be made $1 for all applicants. 

The present secretary and treasurer, Mr. 
Allan V. Garratt, tendered his resignation, 
to take place on the 15th day of June, 1890, 
which was accepted. 

The president nominated as secretary and 
treasurer, to take effect upon June 15, 1890, 
Mr. Allan R. Foote, of Washington, D. C. 
Mr. Foote’s nomination was ratified by the 
executive committee, which then adjourned. 

Mr. Garratt retires from office with the 
best wishes of all. His work has been most 
thoroughly and carefully done, and he has 
conscientiously labored in season and out of 
season for the good of the Association. We 
understand that be has not yet decided on 
his work in future. Mr. Foote, his succes- 
sor, is well known to our readers as the 
agent of the census bureau for electrical 
data, and is enthusiastic in his work in the 
electrical field. 
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«*» The telephone line between Berlin and 
Breslau is in such demand that it is deemed 
necessary to construct a second line. 


x", Telephone communication between 
New Albany, Ind., and Louisville, Ky., was 
utterly wiped out by the recent cyclone. 


«* Mr. Kerrigan has introduced a bill in 
the Albany Legislature, making telephone 
charges in cities of over 500,000, $6 a month ; 
in cities between 100,000 and 500,000, $3.75 
a month; in cities less than 100,000, $2.75 a 
month. Last week the assembly committee 
on electricity gave a hearing on the Clark 
telephone bill, which fixes the charges for 
the use of telephones in cities having a pop- 
ulation of 1,000,000 inhabitants or over at 
$84 per year. 


* 


x*, The Bell Telephone Company, of 
Canada, has concluded a contract for the 
construction of a double copper telephone 
line between the Dominion and Provincial 
Capitals. The new lines will run via Mon- 
treal, and when completed, conversation can 
be carried on between the three points named, 
a total distance of 280 miles, being the long 
est distance so far attempted in Canada for 
telephonic conversation. The cost of the line 
is estimated at $35,000. 

——_e = e 


The Lenox Lyceum Electrical Exhibition. 





FORMALLY OPENED ON EASTER MONDAY. 


The exhibition for the benefit of the New 
York Exchange for Woman's Work was 
opened at the Lenox Lyceum, on the night 
of April 7th, with great social and electric 
eclat, The boxes were all filled with parties 
in evening dress, and there were several 
hundred persons besides on the floor. 

In the great main hall of the Lyceum was 
displayed the exhibit which the Edison com- 
panies made at Paris last year. In addition, 
a straight column, eight feet in diameter and 
25 feet high, rose in the center of the hall 
from a mass of flowering plants. The 
column was white, and thousands of tiny 
lamps were set at regular distances in red 
bands that ran in long spirals around the 
column from bottom to top. The cap of 
the column was dead white, and covered 
with large incandescent lamps with white 
shades. From the summit of the column to 
the gallery were hung 12 slender ro-es of 
smilax, which partly concealed hundreds of 
tiny lamps. 

After opening addresses by Frederic R. 
Coudert and Prof.Cyrus F. Brackett, Mr. A. B. 
de Frecestepped tothe front of the stage, and 
in a neat little speech declared the exhibition 
formally opened just as the watch marked 
8.50. Atthesame time the band began to play 
a march composed by Rudolph Aronson for 
the occasion, and upon the surface of the big 
pillar in the center of the hall stole out a 
broad band of light twisting about it from 
top to bottom. The band of light wound 
slowly around the column like a luminous 
flat serpent, dazzling white with flashes of 
blue, green, red and purple scattered over it. 
At the same moment one of the long ropes 
of smilax burst into a flame of light with 
every color of the rainbow. It glowed for 
an instant and then went out. Another 
moment and the next smilax rope flamed 
out, blazed in dazzling brilliancy for an in- 
stant and then darkened again. Thus, in 
succession the touch of many-colored flame 
swept round and round the great circle of 
the hall, not in regular mechanical cadence, 
but irregularly, keeping time to the music 
that the band played, as though it were 
dancing. All the time the broad serpent of 
flame twirled ceaselessly about the column, 
until when the march was nearly done, the 
serpent’s writhings stopped and the band of 
lights which formed it began to broaden. 
Gradually it spread out until when the music 








ceased every lamp in the column was aglow 
and the column had become a very pillar of 
brilliant light. At the same time the vari- 
colored flames had stopped in their dance 
around the smilax ropes, and every rope was 


a blazing streamer across the hall. The hall | 


glowed like a furnace, but with a light so 
soft that it could have been borne by the 
eyes ofa babe. The music died out as if it 
had been smothered by the all-pervading 
light, and, asif in triumph of this victory 
over sound, a new blaze sprang from a mass 
of lights in the center of the dome, and about 


the walls on every hand scores of clusters of | 


other lamps flamed out. In all, there were 
5,000 lamps burning in the hall. Great ap- 
plause greeted this impressive effect. 

Mr. Edison, who had stayed out of sight 
until after the speechmaking was over, said 
that the exhibition was the finest of the sort 
ever given in the world, and exceeded in 
beauty the original exhibit at Paris. The 
lighting effects that were used were entirely 
new, and are to be attributed to that genius 
of light, Mr. L. Stieringer. 

Besides the lights, there were scores of 
phonographs, with all sorts of queer at 
tachments, a collection of electrical talking 
dolls, an electric railway, with clectric sig- 


| or Philadelphia, the flexibility and astound- 
| ing possibilities of the improved long dis- 
tance telephone are at once suggested. The 
task of setting up these instruments, making 
proper connections, and securing the right 
locations at the theatres, so the operas can 
| be heard to the best advantage, is one requir- 
ing special fitness, and Mr. Pickernell is to 
be most highly complimented, as well as the 
officers of the telephone companies, who 
have so willingly and liberally backed up 
the work. 

The exhibition will be open afternoon and 
evening until May t5th. Several of what 
are expected to be among the most attractive 
features of the electrical portion of the exhi- 
bition were not ready on the opening night, 
but will be put into shape as rapidly as 
possible and added to the show. The suc 
cess of the exhibition financially is already 
assured, and as it is for a charitable purpose 
it should receive generous patronage. 

——_- 
Healer for Compound Engines. 
Our illustration shows the improved spiral 
corrugated copper tube feed water heater, 
| especially designed for compound engines, 
constructed of cast iron domes, tube plates 
and shells. up to and including 300 horse- 











IMPROVED HEATER FOR COMPOUND ENGINES. 


— 


nals and all other modern improvements in 
full automatic operation, and hundreds of 
instruments and appliances of a more tech- 
nical nature, illustrating the principal inven- 
tions of Mr. Edison. 


THE TELEPHONES, 
Several rooms down stairs were filled 
with the exhibit of the American Telephone 
and Telegraph Company and the Metropol- 


itan Telephone and Telegraph Company, | 
Two hundred instruments had | 
in and connected with various | 


New York. 
been put 
places of entertainment in this city and in 
Boston. ‘‘The Grand Duchess” and the 
‘*Mikado” were constantly on tap, and 
those who preferred could listen to cornet 
playing, recitations and other entertainments, 
from Boston. There was also a ‘‘ speaking 
telephone,” which talked off so loudly that 
every one in the room could hear a speech 
that was being made for the occasion in 
Boston. The telephones were all connected 
with metallic circuits, such as are used by 
the long distance companies, and are being, 
too, graduully brought into use on city lines, 
and they worked perfectly. 

The telephone work, which has been in the 
skillful hands of Electrician F, A. Picker- 
nell, of the American Telephone and Tele- 
graph Company, is a particularly successful 
feature, and is being admirably conducted. 
When it is considered that there can be heard 
at all of the 200 receivers the sound from 
one phonograph tube, and that were there 
enough telephones to put 200 on each of the 
six tubes which are connected for listeners 
at each phonograph, that 1,200 persons lis- 
tening at the telephone receivers could plainly 
hear the music or speech from one phono- 
graph, whether it is in Boston, New York 


power (the larger sizes having steel shells), 
is built in sizes, from 15 to 5,000 horse- 
power being placed between the cylinders 
and condensers, can be used either horizon- 
tally or vertically. The steam passes in at 


| one end, is sub-divided, and passes through 


the tubes (having 20 to 25 per cent. more 
area than the exhaust openings, which are 
10 per cent. larger than the exhaust pipes 
used, consequently, no back pressure) thence 
to the condenser. 

The feed water is pumped into the shell, 
and surrounds the tubes containing the ex- 
haust steam, thence passing to the boilers, 
ata temperature varying from 115° to 132° 
Fahr., depending upon the vacuum carried, 

| the full efficiency of 25-in. vacuum being 
| 185° Fahr. The higher the vacuum, the 
lower the temperature, and vice versa. 
Eight to 10 per cent. is the usual saving by 
its addition, to say nothing of its easing the 
work of the condenser. 

This-is said to be the only heater in the 
world made for this purpose, and its success 
was made possible only by the use of the 
spiral corrugated copper tubes which are 
expanded into the tube plates, ringed up on 
the inside, overcoming all expansion and 
contraction, and absolutely a tight joint for 
an indefinite period ; and like all heaters and 
condensers built by this company, is tested 
to 300 Ibs. hydrostatic pressure, and sold 
with a ten years’ guarantee. It is manufac- 
tured by the Wainwright Manufacturing 
Company of Massachusetts, No. 84 Oliver 
street, Boston. 





Since the Western Union and Postal 
Telegraph Companies have raised the rates 
on the Chicago Board of Trade, the members 
threaten to build a commercial line of their 
own, which shall connect all the principal 
cities. 











A GREAT TOURNAMENT. 


THE FIRST NATIONAL FAST-SENDING TELRE- 
GRAPHIC TOURNAMENT A PRONOUNCED 
SUCCES88s.—260 WORDS SENT IN FIVE 
MINUTES BY YOUNG MR. POLLOCK, 

OF HARTFORD.— NAMES OF 
CONTESTANTS, WITH 
THEIR RECORDS. 





For several weeks past the telegraphic 
fraternity has been interested in the fast. 
sending tournament which came off last 
week, and which was the first one that was 
national in itscharacter. Thetournament was 
held in Hardman Hall, Nineteenth street and 
Fifth avenue, this city, which was specially 
fitted up with telegraph instruments for the 
occasion, Seth 8S. Barrett, of the Western 
Union, having charge of this part of the 
work, which, though rushed, was satisfac- 
torily done. A number of keys of different 
manufacture were placed on a table on the 
platform, and about a dozen sounders were 
arranged around the hall and in the judges’ 
room, so that messages could easily be read 
by sound in any part of the hall. The after- 
noon and evening of Thursday, April 10th, 
was devoted to the contest. Mr. Fred. Cat- 
lin, chief operator of the Western Union 
Telegraph Company, N. Y. city, the man- 
ager of the tournament, and who deserves 
high compliments for the success of his 
efforts, had secured the following-named 
gentlemen as officers of the tournament : 

Judges— Walter P. Phillips, of the United 
Press ; Thomas R. Taltavall, of the Electric 
Age ; George H. Usher, of the Postal Tele- 
graph Cable Company; E. F. Howell, 
official tester Western Union, and George E. 
Holbrook, of the Daily World; starter, 
Charles W. Price, of the ELecrrican Rr- 
view; timer, W. J. Johnston, of the 
Electrical World. Mr. R. J. lutchinson, 
superintendent of telegraph of the Stock 
Exchange, who had been selected as the 
chairman of the meeting and master of 
ceremonies, was unable to be present on 
account of sudden illness, and Mr. Price was 
requested to act in his stead. 

Hardman Hall was crowded by 2 o’clock 
in the afternoon, and in the evening the 
crush was such that a great many were 
unable to gain an entrance, good evidence 
of the great interest taken in the work of the 
artists of the key. 

Mr. Catlin was introduced by the master 
of ceremonies at the opening of the tourna- 
ment, and sent the following address, seated 
at the table, over his key, and it was listened 
to and applauded by the large audience, 
three-fourths of which probably understood 
every word that was so clearly sent, as 
probably that proportion were operators. 

“a 
Members of the fraternity, ladies and gentle- 
men : 

As a distinctly Morse audience, perhaps, 
you will agree with me, that it is not alto- 
gether inappropriate, in view of the occa- 
sion, that I should make my bow before you 
this evening in the language created by the 
father of our profession. 1 depend upon 
the poetic license of the circumstances to 
justify and approve the strangeness of tle 
method. 

With your permission, then, I will tender 
my respects and my observations in the 
language most familar to our ears as a 
craft—the tongue of Father Morse. I am 
well aware that this decision closes-to me 
the opportunity of pleadingin extenuation of 
my short-comings, the trite excuse of a 
heavy cold or a sore throat, and as it would 
be simply stultification for me to enter a 
plea of ** loss of grip,” I throw myself upon 
your indulgence. 

Before proceeding further, I desire to ex- 
tend here my sincere thanks, without special 
mention of names, to the kind interests tbat 
have in their individual and collective 
capacity, so heartily seconded with golden 
words of encouragement, having a substan- 
tial silver lining, my efforts to bring this 
tournament to the consummation that you 
witness to-night. 

The name =, ae, — bd 1 _, Mean 

0 Di ’ 
od eeetastions, the ‘echiticel ca the lay 
press and leading individual spirits pertinent 
to and identified with the profession at the 
present time or in the past; men who have 
made their bread-getting effort on the key, 
but who now, emancipated by their talents, 
are to-day shining lights in the respective 
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firmament of their election, embracing 
science, art, literature and commerce. 

These *‘ Battles of the Keys,” ever grow- 
ing more important and dignified, exert a 
wider influence for the general good than is 
apparent to the lay observer. The telegraph 
has frequently been called the right arm of 
the press, and I venture to christen the press 
the ‘‘ Phonograph of the Telegraph.” What 
the telegraph once breathes into existence 
the press perpetuates to posterity, to eternity. 

Abreast with the marvels of the telescope, 
which elongate the human vision till the 
eye scrapes the very dome of heaven itself in 
the.search of a man after knowledge, so it is 
in equally important part played by the tele- 
graph key, with its hardened platinum 
larynx meshing the entire world in a net of 
living, vibrating intelligence, keeping in 
unison the metaphysical circumference of 
the globe. 

(he power which for 20 years past has 
maintained the substantial status quo of 
Europe is not the Bismarck of diplomacy— 
tis the telegraph key. Without it and the 
political synchronism it makes possible, 
he North Pole would, figuratively speak- 
ng, gyrate at a rate so different from the 
South Pole that one would twist the other 
up until either broke off short at the stump 
1r unbelted the equator of the universe. 

Now, these contests that bring us together 
to-night, develop the merits of special pat- 
terns of telegraph keys and intensify among 
nanufacturers a rivalry to produce the best 
pattern of this article, irrespective of any 
reasonable cost. Every improvement in the 
cey makes better work possible on the part 
/f the knight who manipulates it, and this 
etter work, when brought into due prom- 
nence, leavens the entire mass and heightens 
the standard of what is recognized as good 
telegraphic work, both with regard to 
speed and perfection of manipulation. 

These judicial, dignified tournaments en- 
crave that standard on ever visible and 
everlasting tablets, high in the sight. a 
pattern, a model for the emulation of the 
whole craft. This results in the advance- 
ment, the progress of a professional com- 
munity, and that progress is unquestionably 
a spoke in the public weal. 

The tournament to-day eclipses anything 
ever before attempted io a similar vein, and 
ilready an immediate effect has been the 
propagation of local tournaments of the same 
character all over the country. We now 
have the Southwestern tourney, the North- 
western tourney, and in 1892 or 1893, at a 
place to be selected, we shall have an inter- 
national tournament that will in reality 
match the Old World’s skill in this line 
against that of the New, and do incalculable 
good in exploding theories and fructifying 
facts and in establishing new bonds of in- 
terest and fellowship between the two hemi- 
spheres. 

This tournament is a stepping-stone to 
that event. Not daring to risk wearying 
you further, I will now step aside to give 
place to the nervous force present, that is 
now at tension bent, eager for the fray. 

Kind friends, thanking you one and all 
for your indulgence, I beg to express my 
sense of obligation to you and repeat my 
a Sa FRED. CATLIN. 


We give below the names of the con- 
testants, with the number of words and 
characters sent by each in the different 
It will be noticed that some of the 
contestants were entered in more than one 
class, and it is interesting to observe the 
different records made at different times. 
It will be seen that W. L. Waugh sent 
exactly 229 words on each occasion, and in 
addition to carrying off the second prize in 
Class B, he also won the United Press prize 
for excellence combined with speed, in 
Class A. 

there were a number of old telegraphers 
present, and the interest in the tournament 
remained unabated until its close, althéugh 
the last decision was not rendered until after 
midnight. Among the gentlemen present 
were Gen. T. T. Eckert, W. Somer. 
ville, Gen. E. S. Greeley, W. D. Sargent, 
Jesse H. Bunnell, P. B. Delaney, John C. 
Reilly, Edward H. Johnson, E. A. Leslie. 

A number of messages were received from 
out of town. One from John I. Sabin, of 
San Francisco. a well-known old-timer, was 
as follows: 

* Frep. Catiiy, N. Y.- 1 endorse Walter Phillips’ 
letter in EvecrricaL Review. April 5th. I offer 
same prizes on same conditions, Draw on me for 
$10', and any amount of love and best wishes of 
your old partner and old-timer.” 


This message, when read by the master 
of ceremonies, called forth much applause. 
Messages of regret were received from 
Charles H. Gogel, of Baltimore, another 
old-timer, and also from Harry Zeigler, 
Savannah, Ga. The New York Telegraph 
Club, through Mr. E. E. Brannin, presi- 
dent, tendered the freedom of its rooms, 
corner of New Church and Fulton streets, 
to all visiting telegraphers. ' Mr. J. D. 
Reid, the well-known telegraph man, now 
United States Consul at Dunfermline, Scot- 
land, sent a message offering a handsome 


classes. 





Cairngorm brooch to the successful lady 
contestant. The reading of Mr. Reid’s name 
was received with enthusiasm. 

At the conclusion of the work of Class A 
the judges made the following announce- 
ment : 

“‘There is a division of opinion among 
the judges as to the direction the first prize 
in Class A should take. Only four of the 
judges were present when Messrs. Frank 
Catlin, Roloson, Pollock and Gibson, sent, 
and a ballot gives two votes in favor of cer- 
tain ones and two in favor of certain other 
ones. Mr. Holbrook is now present and in 
order to secure a majority vote, Messrs. Cat- 
lin, Roloson, Pollock and Gibson, will be 
asked to send over again. ‘The probabilities 
are that a majority vote can then be reached 
in favor of some one of the four for first 
place. The time of Messrs. Roloson and 
Catlin was phenomenal and that of Mr. 
Pollock probably surpasses all records. But 
the manipulation was imperfect and a new 
trial is therefore asked for with Mr. Hol- 
brook present.” 

The record of the four contestants above 
named, on the occasions of their two trials, 
is given under Class A. 

LADIES CLASS.—NUMBER OF WORDS AND 

CHARACTERS SENT IN FIVE MINUTES. 











EE ee 1914 
T. V. Froschel..... ; -5 
i i a diiickced «ne 20s evesepeesebseeene 212-4 
K. B. Stephenson 217 
SE vcs .nvrcvecensecseesconereyes 193-2 
as dc icainavensesetss copes .--207 
E. V. N. Garthwaite ............. - 201 
M. C. White ....... 169 


L Wagner .185-4 
A. E. Findley -193 
M. A. Dale .186-1 

R. Vanselow 210-4 
Be EC oxsdlonenscekendh, nenenestantoeses 197 

PRIZES AWARDED IN LADIES’ CLASS. 

a Oe Miss K. B. Stephenson. 
RE Miss B. M. Dennis. 
Ss) Se Miss E. R. Vanselow. 
United Press (excellence and 

8| 5 ere Miss T. V. Froschel. 


One young lady, Miss Erbelding, made 
three brave attempts to send, but was unable 
to get control of her nerves and, finally, gave 
it up. It was a severe test, indeed, to the 
participants in this class to come out before 
a large audience, composed largely of critical 
experts, and all the ladies deserve congratu- 
lations over their self-possession and gen- 
erally excellent work. 

OLD-TIMERS.—IN SERVICE PRIOR TO 1865. 








Pe sis 05 co gneseesesdbespeacee .138-7 
Fred. Catlin... 217 
A.S. Ayres.... 229 
i tonndnsd onbabereusbecuaseasens 197-4 
AWARDS IN THIS CLASS. 
0 Se ee A. 8. Ayres. 
tina cccnahanekenawnenie Fred. Catlin 
United Press, $25............ baeseate ee A. 8. Ayres 


Before getting down to work, Mr. J. H. 
Dwight, in the above class, ticked off the fol- 
lowing message, which was received with 
laughter : 

To All: Ihave done no real work at a key for 
near 20 years, but I thought I'd come up and let 
you have some fun with me. But I think Catlin 
— to have put up some placards around the 
hall, similar to those posted by the manager ofa 
theatre in Deadwood: ‘Don’t shoot at the or- 
chestra ; they are doing the best they can.”’ 


CLASS A.—THE GREAT CONTEST. 











A. J. Swan 215-2 
¥. L. Catlin 241-1 
F. L. Catlin 237 
H. 8. —— 2 
H. D Paulhamus 218-7 
W. L. Waugh 229 
J.P. B t 224 
et ee ee 195 
W. Davis (second trial, account time error). ....194 
i ED viscachccqeeekéssanveres -ceees 230-4 
pe Mc Ai Ane HOn Sanh eedoneceneseseneens 2 
J. W. Roloson (second trial)... ................ 246-2 
DL Mi cinvunn crnctedscsosesss séseecd 258 
B. R. Pollock, Jr. (second trial) ....... ss ..260 
W. M. Gibson,........... . ones 239 
W. M. Gibson (second trial 238-4 
Si ME etcsetenss. 9000s 217-2 
is { “eee 
G. W. Simmonds See 221-1 
AWARDS IN ABOVE CLASS. 
I tikcieccond pucnessuden B. R. Pollock, Jr. 
ET nie, etcenetsouairnerhens W. M. Gibson. 
. ee ee: ... F. J. Kihm 


There was great interest in the above class, 
and the announcement of the decision of the 
judges, which was not given until quite late, 
was received with much applause, and Mr. 
Pollock, the ‘‘ countryman from Connecti- 
cut,” as some one put it, was the lion of the 
hour. Heisa resident of Hartford, and is 
in the railway telegraph service. 

CLASS B.—NAMES OF CONTESTANTS AND 
NUMBER OF WORDS SENT. 

This class was open to all, barring those 
who had made a record of better than 11 
minutes in the 500 word contest of 1885 : 


ns innne2 scesecsrasebobeencentpete 229 
EME tind: ceibecany chinchendevekaredn ata 193-3 

J. G. McCloskey 209 
Swan 








PRIZES IN CLASS B. 


NR ais tT ise UR Took F. L. Catlin. 
Second, $65.............--.4++-ee+00;,W. L. Waugh. 
_ RR geal G ee peakis hietee- nk English. 


co ea a . J.P. Bradt. 


It will be seen that young Mr. Catlin, 
who isa son of Mr. Fred. Catlin, the man- 
ager, increased the number of words sent by 
him in the other class, making the great 
score of 251 words and one Morse character. 
Mr. Wark and Mr. Paulhamus, who sent in 
the order named, recled off exactly the same 
number of words. One contestant, C. G. 
Millard, gave up after wrestling with the 
key for about two minutes. 


OTHER PRIZES. 


The prize offered by Messrs. A. B. Chand- 
ler and Fred. Catlin, of $20, for the most 
perfect a regardless of speed, was 
awarded to A. 8. Ayres. Another prize by 
the same gentlemen in the same amount, 
to the receiving operator who made the best 
pen and ink copy from W. L. Waugh’s send- 
ing, was awarded to Mr. Thos. R. Talta- 
vall, editor of The Electric Age. Mr. Tal- 
tavall’s work was most highly complimented. 

Mr. W. B. Upperman received the mes- 
sages in the caligrapb, and is quite expert 
in this work. 


THE KEYS THAT WERE USED. 


There were four kinds of keys in use on 
tbe tournament table, all of which were 
illustrated in the Revrew last week. The 
Bunnell key was used by 10 contestants, 
the New Haven Clock Company’s key by 
13, the Western Electric Company’s key, the 
‘* Stiner,” by 10, and the E. 8. Greeley key, 
the ‘‘ Victor,” by 19 of the contestants. 
The great record, by F. L. Catlin, of 251 
words and one character, was sent by a 
** Victor.” 

Mr. Pollock, who carried off the first 
prize, sent, first, 258 words with a Bunnell 
key, and on the second trial used a New 
Haven key, making his greatest record— 
260 words in five minutes. The New 
Haven Company only sent in its key at the 
last moment, as the work of extending its 
electrical department bad caused the matter to 
be overlooked, and now realizes that it was 
a good thing to have a key there. 

Among the men, the ‘‘Victor” key, appar- 
ently, was the most popular, 18 using it ; 
nine using the ‘‘ Stiner,” seven the Bunnell, 
and five the New Haven. 

The battery was complained of by some 
as being too heavy ; others said some of the 
keys were dirty, but the general opinion was 
that the instruments were in as good shape 
ascould be expected on such an occasion, 
and the fine records made would so indicate. 

—— - o--_____ 


Lecture on Electric Railways at the 
Harvard Electric Club. 

Capt. Eugene Griffin, of the Thomson- 
Houston Electric Company’s railway depart- 
ment, lectured Monday evening, March 24th, 
in the Jefferson Physical Laboratory, Cam- 
bridge, Mass., to the Electric Club of Har- 
vard University on ‘‘ Electrical Transmission 
of Power.” Every available seat in the 
lecture room was occupied, and when Capt. 
Griffin made his appearance he was cordially 
greeted by the large audience. The distin- 
guished lecturer began his address by allud- 
ing to some of the recent theories by which 
electrical phenomena are explained ; this 
was followed by a comprehensive explana- 
tion of the reversibility of the dynamo. 
In speaking of the dangers attending the 
use of electricity, he cited statistics to show 
that in New England there have been only 
five deaths by electricity in ten years, and of 
these five, four were employés. In the 
same time there have been 5,241 deaths from 
railroads, and of these,.2,902 were not em- 
ployés. As a motor power for strect cars, 
electricity has many advantages. Electric 
cars can be run at any speed up to 18 
miles an hour, or even higher, Cars run- 
ning at high rates of speed are less danger 
ous than those running at low rates. People 
ure more cautious. If a)] the cars of the 
West End Company had been run by elec- 
tricity during the past year, there would 
have been-a saving of over $1,000,000 in 
money, and 100 years of time to the persons 
using them. The adoption of electricity 
means cleaner streets, and, consequently, a 
lower death rate. 

Captain Griffin gave some very interesting 
figures in regard to number of roads in oper- 
ation and under cdntract : 


Year No. Roads. Mileage. No. Cars. 
TDs css ciceevesss 3 re . 13 
1890 (Jan. 1)...... 251 1,641 2,346 


On July 18, 1888, the Thomson-Houston 
Company started the first car, now it is 
turning out 50 railway motors weekly, and 
has 1,100 motors on its unfilled order list. 
The combined horse-power of all the electric 
lighting stations in New England aggregate 
17,000. as the result of ten years’ growth ; 
the West End Street Railway Company are 
now building a power station of 15,000 
horse-power, and this is only one of three 
for the company. 














.... The telegraph companies have abol- 
ished the special tariff on Chicago Board of 
Trade messages. 


..-. The new building of the Central 
District and Telegraph Company, of Pitts- 
burgh, will cost $165,000. 


..»» The Atlantic Postal Telegraph and 
Cable Company last week elected officers 
for the ensuing year, as follows: A. B. 
Chandler, president; Wm. H. Baker, vice 
president ; Edward C. Platt, treasurer ; John 
QO. Stevens, secretary. These gentlemen, 
with Theodore L. Cuyler, Jr., form the 
beard of directors. 


.... City Council has granted the Atlantic 
Postal Telegraph Company permission to 
enter Philadelphia. The chief provisions 
are that the new company shall transmit 
municipal dispatches between Atlantic City 
and Philadelphia free, and that they shall 
keep their business office open day and night 
from February 1st to October Ist. 


..+» The Direct United States Cable Com- 
pany, Limited, has declared a quarterly in- 
terim dividend of 3s. 6d. per share, payable 
on the 24th proximo, in London. The 
Anglo-American Telegraph Company, Lim- 
ited, has declared quarterly interim divi- 
dends of 12s, 6d. per share on the ordinary 
capital, and 114 per cent. on the preferred, 
payable in London, May Ist. 


.... On March 28th, Edward Rosewater, 
proprietor of the Omaha Bee, explained his 
views on the subject of a government tele- 
graph to the House Committee. He ex- 
pressed the belief that the government 
can do the business in a much more satis- 
factory manner, and that a 10 cent or a 15 
cent rate would be remurerative to the 
government, or to any well managed com- 
pany. To support this assertion, he sub- 
mitted the following statement : 

A first-class operator can transmit by 
Morse instrument 40 words per minute. At 
an average of 30 words per minute he would 
transmit 1,800 words an hour, or 10,620 
words in a day of nine hours. Computing 
each message at 30 words, and rate per 
message 15 cents, he would earn fur the com- 
pany $53.10 per day. Computed at 10 cents 
per message of 30 words, he would earn 
$35.40. Compute salaries of the operators 
sending and receiving at $3.10 per day, each, 
and four messengers delivering this business 
at $4, makes a total expense of $10 a day. 
Add $5 for blanks and envelopes and there 
still remains $20.40 a day clear gain, equal, 
for 318 working days in the year, to 
$6,385.20 net revenue. Deduct $1,385.20 
for incidental expenses, and we have $5,000 
a year, or 10 per cent. on $50,000 capital. 
At the rate of 383 words per minute, or 2,000 
words per hour, a Morse line operated with 
duplex instruments for 10 hours a day, 
would earn $200 per day. Operated as a 
quadruplex its earning capacity would be 
$400 per day of 10 hours, or $600 per day 
of 15 hours. Manned by two sets of oper- 
ators working an average of 71¢ hours each 
per day the expense would be : 


S Operators at GB. ... ......00....c000. 24 00 
16 Messengers at $1 ................5 16 00 
4 Office Clerks at $2 Lee 
Blanks and Envelopes............... 8 00 

$56 00 


A Heavy Suit. 

Thomas Savage, Esq., of Boston, counsel 
for Jobn W. Mackay, the California million- 
aire has entered a suit in the Superior Court 
for Suffolk county to recover a judgment for 
$287,313.36, which was accorded to Mr. 
Mackay by the Superior Court of New York 
in a suit brought by him against the Com- 
mercial Telegtaph Company. The original 
claim of Mr. Mackay was for a note given by 
the defendant company on Oct. 4, 1889, for 
$285,916.50, and the difference in the sum 
sued for is the interest that has since accu- 
mulated. A large portion of the property 
of the defendant is situated in Boston, and 
an attachment upon the same has been made. 
Col. Robert G. Ingersoll is associated with 
Mr. Savage. 
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* * The ordinance authorizing the Duluth 


Street Railway Company to construct, 
equip and maintain, certain lines of electric 
street railway within the limits of Duluth, 
has been passed by the council. 

* * An electric railway from Chicopee, 
Mass., to Holyoke is expected when the 
Willimansett bridge is built. The local 
street railway company is already anxious 
to secure the right of way over the coming 
structure. 


* * The Electric Time Company, of Nau- 
gatuck, Conn., have their arrangements 
about completed for commencing business. 
The scale of prices for furnishing one clock 
and time to any party will be from $5.60 to 
$7 per annum. 


* * Senator Martin last week, introduced 
a billin the New Jersey legislature, asking 
for a law to prohibit the erection of poles or 
arches in any town or city on which to string 
electric wires for propelling cars, under a 
penalty of $1,000 

* * St. Louis will have seven lines of street 
railway and 92 miles of track equipped with 
electric power as soon as the work can be 
done. By Jan. 1, 1891, says the Globe- 
Democrat, there will not be a horse car line 
in operation in St. Louis. 


** The Street Railway Journal is pub- 
lishing an interesting series of articles on 
‘*Trams; Electric, Cable, Horse and Other,” 
by C. B. Fairchild. In describing the elec- 
tric railway, the development of the gen- 
erator is the starting point, and the process 
of constructing the whole system is followed 
through in logical order. 


* * Negotiations for the purchase of the 
property and franchises of the St. Cloud, 
Minn., City Railway Company are now in 
progress, with a fair prospect of being 
closed. If the sale is made, the purchaser— 
said to be Mr. Thomas Lowry, of Minne- 
apolis—is to extend the lines very consider- 
ably, and use electricity as the motive power. 


* * The new electric locomotive, designed 
to tow as many as four cars, which has been 
for some time in course of construction at 
the Thomson-Houston Electric Works, was 
tried on Saturday on the Lynn tracks, Lynn, 
Mass. It weighs seven tons, and the size of 
the wheels is 36 inches. It is run by two 
motors of 20 horse-power. It has an air 
brake run by a one horse-power dynamo 
with a wheel. It runs easily 20 miles an 
hour. It has a fender much like the cow- 
catcher of a steam locomotive. It is de- 
signed for use on the West End Railroad. 


* * A few days ago the Minneapolis 
Street Railway Company awarded several 
contracts for the material for the electric 
roads that are to be equipped in the twin 
cities this year, and for the cable line in 
St. Paul. Jobn A. Roebling’s Sons’ Com- 
pany, of Chicago, will furnish 350,000 feet 
of insulated overhead copper wire. The 
Walworth Manufacturing Company, of Bos- 
ton, will furnish the poles, and H. F. Brown 
& Company, of Minneapolis, will furnish 
the 85,000 ties. The contract in each case 
was let to the lowest bidder. 

ee 
Important Electric Railway Contract. 

The following is from the Pittsburgh 
Shronicle-Telegraph. The contract men- 
tioned is one of the largest of the kind ever 
placed in this country : 

‘‘Mr. John E. Ridall returned last week 
from Rochester, N. Y., where he succeeded 
in placing a contract with the Sellers McKee 
Street Railway Syndicate for an electric 
system to be put in use on its roads. The 
contract embraces 68 miles of single track 
road and 100 cars, with two motors to each 
car and 1,100 horse-power generators. The 
power for these generators will be water. 

‘* The cost of the electrical portion of the 
system will be over $360,000. In addition 
to the Rochester road, the same syndicate 
owns street railway lines in Troy and 
Buffalo, and the Birmingham line in this 
city, and it is said that the same motive 
power is to be put in use on all the lines 
this year. The Short system, of Cleveland, 
will be the one used. 7" 

‘«Mr. Ridall has also placed a:contract f6 | 
the same system with the Johnstown Street 
Railway Company, calling for 10 miles of 
road and 10 cars.” 





Improvements in Dynamo-Electric 
Machines and Motors. 

Mr. James Swinburne, the well-known 
English electrical engineer, has - recently 
been granted patents on some improvements 
in alternating current motors. In his pat- 
ent specifications, Mr. Swinburne expresses 
himself as follows : 


‘« Alternating current motors, as at present | 





should give a back electro-motive force 
which at any instant is almost exactly equal 
to the terminal electro-motive force. At 
full load the field is weakened enough to let 
the necessary current pass; so that the 
motor does not need to lag much and weaken 
its field by the reaction of its armature 
current. 

‘*T produce this effeot in several ways. 
According to one method, the motor is self- 
exciting. The field magnets are excited 









































=a 





a, 2 





14} 4 





= 


Fg 7 


designed, are either special machines or 
machines resembling alternating current 
dynamos. My invention refers to the latter 
class. At present the usual way of utilizing 
such machines as motors, is to design them 
so that they are kept in step with the gen- 
erators by their self-induction, or, as I 
prefer to explain it, by their own unassisted 
armature reactions, which is a wasteful way 





from a commutator in connection with a 
special armature circuit, or, on starting, 
with the main circuit. After the motor is 
started I prefer to excite it from a special 
armature circuit. To avoid sparking, it is 
sometimes advisable to have two exciting 
armature circuits and two commutators. 
Two field magnet circuits are then arranged 
so that the alternating currents produced in 
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field excitation gives a back electro-motive 
force approximately equal to the electro. 
motive forcein the mains. If it has very 
nearly the same back electro-motive force the 
motor at no load becomes cophasedly syn- 
chronized, and takes just enough current to 
drive it and give power for excitation. It is 
best to allow a margin so that the back elec- 
tro-motive force is a little less than the main 
electro-motive force. The motor then leads 
a little at noload. This slight lead allows 
a small armature current to pass which 
strenghtens the field by reaction. This in 
creases the excitation, as the exciting coils 
in the armature come under the influence of 
the same pole pieces. This increases the 
back electro-motive force, so that neither 
the lead nor the armature current becomes 
excessive. If too much margin is allowed, 
the motor will lead too much, and will take a 
large current at no load, which is wasteful. 

‘* When load is put on, the motor begins to 
lag. The armature current then reacts on 
the fields and weakens them ; this weakens 
the field excitation, as the exciting coils are 
influenced by the same field magnets, and the 
field can thus be weakened enough with- 
out much lag. The field excitation should 
be so designed that the iron is not highly 
magnetized. On the other hand, it must 
not be too sensitive. 

item. 9 in my provisional specification 
I proposed to use a double field circuit, as 
just described, I now prefer to use a 
single field circuit connected with the double 
armature exciting circuit. ‘The two arma- 
ture circuits are then coupled up to a com- 
mutator as in an Ordinary closed or open 
armature circuit direct current machine. 
The field excitation is then still affected by 
the main armature current’s reaction on the 
field magnets. 

‘* The field excitation may be lessened more 
directly at full load by passing the main 
current of the motor round the field mag- 
nets, after commutation. This arrangement 
can be employed when the machine is sep- 
arately excited. This maia or series de- 
magnetizing current may be taken round the 
field magnets of the exciter instead of 
round the alternator field magnets, but I 
prefer to act on the alternator magnets. 

‘* All these methods depend for their final 
adjustment on the lagging of the motor as 
the load increases, but instead of being con- 
siderable, the lag is small, because the cur- 
rent turns round the field magnets are fewer 
at full load than at light loads. 

“ As the problem of running alternators 
in parallel as generators is akin to that of 
running them as motors off parallel supply 
circuits, machines made according to my in- 
vention are suitable for parallel running 
generators. For instance, if two or more 
self-exciting alternators of the kind de 
scribed are in parallel, and one falls behind, 
or lags a little, its field is at once weakened 
in a much greater degree than it would be if 
the ampere turns on it remained constant. 

‘*Tf the motors with backward mains or 
demagnetizing field circuits in series with 
the armature are used as generators the 
direction of the main currents is reversed, 
and they become compound wound alternat- 
ing current dynamos; and they may be 
coupled up torun in parallel like direct cur- 
rent compound wound generators. 

‘To start an alternating motor I use one 
of the methods already mentioned by me in 
earlier patent specifications ; namely, start- 
ing by connecting batteries with the direct 
current exciter; starting by turning the 
alternating current into the exciter, which 
has, preferably, in this case, laminated mag- 
nets ; or starting by connecting the armature 
and field magnets of the motor with the 
alternating current. 

‘“‘The method I prefer is to shift the 
brushes of the series circuit on starting, and 
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Fig. 8. 


of working; because the maximum arma- 
ture current and back electro-motive force 
are not at the same times. According to 
my invention, an alternating current motor 
is designed bo thatfat a fe nt‘its back 
electro-motivé “force is Ks ss>than the 
electro-motive force on its terminals by 
enough to cause the armature current needed 
to give the power. Atno load such a motor 





them differ in phase by a quarter of a period. 
A closed coil may also be wound on each 
of the field magnets so as to prevent any 
rceptible fluctuation of the excitation. 
nm most cases this is not necessary. This 
method 6fexcitation may be used either for 
alternating generators or motors. 
‘* In the other case of a motor the exciting 
circuits are ‘so arranged that at-no lodd: the 
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to turn on the alternating current gradually. 
The brushes are shifted back to their normal 
position when the motor has attained its 
normal speed. 

‘‘When there is no series circuit, and 
there aré two armature exciting circuits, 
and two field circuits to correspond, the 
motor may be started by putting one field 
circuit with its commutator in series with 
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the armature circuit, and posing Ge main 
alternating current through. hen syn- 
chronism is attained, the connections are 
altered. The necessary connections for 
such alterations are more easily arranged in 
machines in which the field magnets revolve, 
while the armature is stationary. 

‘A special commutator may be used for 
starting only, as the sparking is rather de- 
structive before synchronism is attained. 
Secondary cells are most convenient for 
starting large motors, in which the sparking 
is most serious when started with an alter- 
nating current. Secondary cells may be 
us d to start a self exciting motor, especially 
when two armature circuits and one field 
circuit are used. The cells are used to 
bring the motor up to speed, or a little 
ibove speed ; the alternating current is then 
switched on through aresistance. The cells 
may be charged again two in parallel, with 
. resistance in circuit, but should not be left 
vn when the motor has a load, as they would 
interfere with the variation of the field ex- 
citation. 

“Transformers may be used to give the 
leciro-motive force required in any circuit. 

‘* Fig. 1 is a diagram of a reversing arma- 
ture and magnet attached to an armature 
ind commutator. A is the armature of the 
dynamo or motor, and E the commutator. 
B is the reversing armature core, in the per- 
iphery of which the commutator connections 
ure embedded, and C is one pole of the re- 
versing magnet. A yoke, D, is shown, but 
in practice the vertical parts of the magnet 
are mounted on the bed-plate. The brushes 
make contact at the sides of the commu- 
tator so as to touch the sections that are 
connected to the armature section whose cur- 
rent is being reversed by the pole pieces. 
I'he main armature is wound in the usual 
way, but the commutator connections pass 
through narrow grooves in the reversing ar- 
mature, B, and then pass in radially to the 
commutator in the usual way. 

‘* Fig. 2 shows the reversing magnets ar- 
ranged in another way. They are mounted 
on an iron cross bar, which is not shown, 
and which forms the yoke. This cross bar 
also carries the brushes, so that the position 
of reversing magnets and the brushes may 
be varied simultaneously, the brushes al- 
ways being under the reversing pole pieces. 
It is advisable to allow for a small adjust- 
ment of the brushes relatively to the revers- 
ing magnets as well. 

‘* Figs. 3, 4 are diagrams showing the com- 
mutator sections and connections of alternat- 
ing current motors according te my inven- 
tion. Fis a ring armature. For the sake 
of simplicity atwo pole machine is taken, 
though in practice it is better to have six or 
more, so that speed is not too great. HH 
are the active coils or main coils of the 
machine. They are connected to collecting 
rings as usual which are not shown in the 
diagrams, I I I I are the exciting coils of 
the armature. In Fig. 8, two commutators 
are shown, ove within the other; they are 
actually mounted on a hob side by side and 
are of the same diameter. The connections 
are made, as in many arc machines, by con- 
necting the pairs of brushes in parallel. 
The insulating spaces may then be made 
large, so that each coil is cut out of circuit 
for a time when it is giving little or no 
electro-motive force. he brushes and 
pairs of coils may be connected in series, as 
shown in Fig. 3. In that case the insulating 
gap is small, so that there is always a cir- 
cuit through each commutator. Insulatin 
sections may, even in this’ case, be use 
to cut the coils out of circuit when 
not active, but they must, of course, 
be connected across. The opposite coils are 
shown connected in parallel; they may be 
coupled in series. The brushes are in con- 
nection with the field magnets by the leads 
K L. If the armature is stationary and the 
tield rotates, the brushes are connected to 
the armature coils, and the sections of the 
commutator to the field circuit. 

‘In Fig. 4the exciting coils are connected 
up asinaGramme ring. This arrangement 
demands four brushes and two sections when 
the armature is stationary and the field 
rotates. 

‘* Fig. 5 is a diagram of the exciting arma- 
ture coils in a machine whose armature is 
made of flat strip without an iron core. The 
artist has shown the main coils, H H, and 
pole pieces, N S N, with parallel sides, in- 
stead of radial, for the sake of simplicity. 
The main armature coils are shown as 
dotted flat oval coils H H. They are con- 
nected to collecting rings in the usual way, 
and the connections are not shown. Inside 
the main coils, in the space at present gener- 
ally left vacant, are pairs of exciting coils 
shown as full lines, I I. These coils are 
more clearly distinguished in Figs. 6 and 
7, where the main coils H H are omitted. 
N 8 N are diagrammatic representations 
of the pole pieces in Figs. 5, 6 and 7. 
The arrows on the pole pieces show the 
(lirection they induce a current when a con- 
ductor passes from right to left. The ar- 
rows in the coil circuits show the direction 
of the induced exciting currents. 

‘*In Fig. 5two pair of coils are shown. 
Each pair is connected in series. One, two 
are the ends of one pair, and three, four the 





ends of the other pair. In an actual machine 
instead of two pairs there are two sets of 
correspondingly situated coils, coupled pref- 
erably in series. Below the diagrams 
of the coils in Figs. 5, 6 and 7 are 
diagrams of the commutator sections and 
the brushes, which are connected with the 
field magnet circuit. The numbers on the 
commutator sections show which ends of the 
coils I I are connected to them. In Fig. 
5 each set of Active coils is in circuit when 
it has an electro-motive force induced in it, 
the other set being out of circuit. Fig. 6 
is analogous, roughly, to Fig. 3. There are 
two commutators and two pair of brushes, 
and the sets of coils are in series. For 
starting the motor the brushes are shifted 
to the dotted positions, and the main current 
is passed through both the field and arma- 
ture circuit ; and when speed is attained, 
the c nnectionsare altered. Fig. 7 shows an 
arrangement somewhat analogous to Fig. 4. 

‘Fig. 8 is a diagrammatic view of » dy- 
namo or motor according to my invention. 
p is the collector for the main armature cur- 
rent, g is the commutator in series with the 
armature circuit for weakening the field in 
the case of a motor, and strengthening it in 
the case of 2» dynamo, zy are the terminals 
of the main or series field coils, r is the 
commutator in connection with the armature 
exciting coils, for exciting the field magnets, 
and zz are the terminals of the field circuit 
connected toit. To start the machine as a 
motor the brushes of the series circuit are 
shifted so that the series wire magnetizes in- 
stead of demagnetizing. The main current 
is then turned on through a safety resistance. 
When the machine has reached its normal 
speed, the brushes are shifted to their proper 
position and the load is put on. 

‘* Fig. 9 is a diagrammatic view of a sep- 
arately excited alternating motor with sec- 
ondary cells for starting it by their action 
on the exciter. pis the ordinary ring col- 
lector for the main armature current. 4g is 
the commutator for rectifying the main 
armature current before it is passed round 
the fields to demagnetize them. zy are 
terminals connected with the main series, 
or demagnetizing circuit round the field 
magnets, and with the brushes bearing on the 
commutator g. The exciter is shown to 
the left. Lis one pole piece, M one shunt 
field coil, and N the commutator. There is 
no series winding on the exciter. O is a 
secondary battery, which is in shunt to the 
exciter when the armature of the electro-mag 
netic cut-out s is held on. If the motor 
is running at its normal speed the exciter 
charges the batteries when the armature of 
the cut-out sis held on, and also excites the 
field magnets of the alternator, as the 
brushes of the exciter are connected with 
zz, which are the terminals of the exciting 
coils of the field magnets of the alternator. 
To start the motor the switches ¢ and wu are 
opened, J being already opened, and the 
armature of the cut-outs is held on. The 
secondary battery then discharges by three 
paths in parallel, namely, (1) the armature 
of the exciter, through the resistance in shunt 
to t, by the commutator N of the exciter, 
and through the cut-out magnet s; (2) the 
shuot coils of the exciter, through the 
resistance in shunt to w, and (8) through 
the main exciting coilsof the main machine 
connected with the terminals zz. The re- 
sistance in shunt to ¢ is to prevent an excessive 
armature current when the cells are switched 
on while the machine is still at rest. The 
exciter then acts as a motor and starts and 
drives the whole machine. As soon as a 
fair speed is attained the switch ¢ is closed 
so that the whole pressure of the cells is 
on the exciter armature. The resistance in 
the exciter’s field weakens it so that as a 


A New Electric Switch. 

The cut illustrates a simple switch that 
can be used where a single contact is needed, 
but where the necessities of the case do not 

ustify the use of a more expensive switch. 

he dotted lines show the switch closed. 
In this position the arm is forced between 
two straps of brass giving a larger surface 
contact on both sides of the arm. The 
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by the Central Electric Company,of Chicago. 
——owoe  — 
Robinson Radial Car Track. 

The Robinson radial car truck is a new 
invention which bids fair to take a leading 
place among such devices. The patents are 
owned by a Boston company, and several of 
the cars have been in daily use on the West 
End system in that city. 

Fig. 1 represents a truck or street car of 
ordinary construction with rigidly parallel 
axles, showing how it gets around a curve in 
the direction of the arrow. When the wheel 
A strikes the curved rail, the rail resists the 
shock and causes the wheel to rebound or 
glance ; at the same instant the propelling 
power gives a forward impetus to the truck 
or car, when the wheel again strikes the rail 





spring at the back holds the arm away from | 
the contacts when the switch is opened, so | 
that there is no danger of any accidental | 
contact. The switch is placed on the market | 





























Fig. 1. 


with great force and again rebounds. The 
course which the wheel travels is indicated 
by the saw-tooth line H in theaccompanying 
cut. Thus the truck or street car finally 
gets around the curve, not by rolling, in 
accordance with mechanical principles, but 
by a succession of blows or jerks, commonly 
called ‘‘ grinding” ; it is skidded around by 
main force. 

Fig. 2 illustrates the position which the 
axles and wheels,as used on the Robinson 
truck, assume in running over the curved 
track B. The axles automatically assume 
an exactly radia] position on any curve upon 
which the car runs, and the power required 
to propel this car around curves is little, if 
any, more than that required to propel it 
on a straight line. 

The radiation of the axles diminishes the 
power required to propel cars around street 
corners from 50 to 75 percent. and often 
more than this, and also makes it possible to 
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Fie. 2. 


motor it goes faster, and a speed somewhat 
above the normal is attainable if desired. 
When normal speed is attained J is closed, 
and the large machine begins to act as a 
motor; w is then closed and the field of the 
exciter is strengthened so that it becomes a 
dynamo. At the instant of reversal of cur- 
rent throughs the armature of the cut-out 
falls off, but is drawn on again by the cur- 
rent passing through s to the upper terminal 
z of the main field magnets. The exciter 
gradually charges up the cells again. To 
stop the motor, J is opened. The speed then 
falls slightly so that the cells can drive the 
exciter as a motor again, but the reduc- 
tion of the current through ¢ releases the 
armature of cut-out and disconnects cells.” 


roll cars around street corners easily which: 
without the radial axles, could not, by any 
possibility, be got around such curves on 
the rails, however much power might be 
applied. That is, this invention’ renders 
easily possible that which is now impossible. 

The ‘‘ grinding” on curves, inseparable 
from all car trucks with rigidly parallel 
axles, that is, all now in use, is entirely ob- 
viated in our radial electric motor car. In 
this car each axle is always at right angles 
to the line of travel, whether on a straight 
line or a curve ; that is, the axles automat- 
ically, but positively, adjust themselves to 
the changes in the direction of the line of 
travel ; they are always parallel on ustraight 
track, and radial on curves. 
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—— Spartanburg, 8. C., will soon be per- 
mitted to enjoy the advantages of the 
electric light. 


—— The gas company and seven electric 
light concerns at Cincinnati are reported to 
have combined all their interests. 


—— The New York Edison Electric I- 
luminating Company has declared a quar- 
terly dividend, payable May 1, 1890. 


— An Edison electric light station in 
this city has been complained of as a 
nuisance. The people in that vicinity must 
be extremely nervous. 


—— The Tacoma, Wasb., Electric Supply 
Company has been awarded the contract to 
furnish the large hotel at Anacortes with all 
the modern electrical appliances. 


-— The contract for lighting the city of 
Anderson, 8. C., has been awarded to Messrs 
Roddy & Whitner, of Rock Hill, 8. C. 
The work is to be completed at once. 


— The North Adams, Mass , Electric 
Light Company has contracted to light the 
town, The company will put in 45 lights, 
an increase of 32 over the present number. 
The lights are to burn every night during 
the year. 

—— The new arc lighting system of the 
Westinghouse Electric Company is to aid 
in dispelling the nightly darkness at Troy, 
N. Y., in the near future. The Westing- 
house Electric Company has received an 
order from that place fora 60 light machine. 


—— The Merchants’ Electric Light Com- 
pany has been organized at Portland, Me., 
(to furnish electric light and power) with 
the following officers: President, Geo. F. 
Talcott, Rockville, Conn.; treasurer, Wm. 
T. McDonald, Rockville,Conn. The capital 


_ stock of the company is $25,000. 


—— At the annual mecting cf the stock- 
holders of the Cincinnati Electric Light 
Company, Cincinnati, O., the following 
were elected as directors for the ensuing 
year: A. Hickenlooper. R. Allison, Wm. 
A. Goodman, A. J. Kenan, E. V. Brook- 


| field, C. H. Law and Sam’l J. Broadwell, 


—— Salt Lake City, headquarters of the 
Latter Day Saints, is to havea lighting plant, 
to use the Westinghouse alternating current 
incandescent system. The initial capacity 


| of the plant will be 500 lights only, but the 


prospects are good for an increase at an 
early date after getting the apparatus at 
work, 

—— The Detrcit Electric Light and Power 
Company has adopted a plan of insuring its 
employés. Every employé carries a $5,000 
policy, the premiums on which are paid by 
the company as long as he is in their employ. 
The arrangement protects the employé’s 
family from accidents and the company 
from damage suits in case of nccident. 


—— Atthe annual meeting of the Royal 
Electric: Light Company, held in Montreal, 
last week, a quarterly dividend of two per 
cent. was declared. The directors were 
authorized to increase the capital stock to 
the full amount of $500,000 as occasion 
might require, $250,000 being now paid up. 
The old board of directors was re-appointed. 


— Mr. P. A. Underwood, the genial 
manager of the Nantucket Electric Light 
Company, reports that ‘tthe town of Nan- 
tucket, Mass., voted recently to increase the 
number of its street lights, and authorized 
his company to add 15 arc lights to the 
street circuit.” A number of New York 
gentlemen who are erecting summer cot- 
tages near Nantucket have contracted with 
the above-named company to run its mains 
from the central station, and to furnish in- 
candescent as well as arc lights for the build- 
ings alluded to and surrounding grounds, 
respectively. ‘ 
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ELECTRIC CLUBS. 





NUMEROUS ORGANIZATIONS IN THE UNITED 
STATES.—VISITORS, MEETINGS AND 
LECTURES. 





The number of electrical organizations of 
u social and practical nature that have come 
into existence in this country is quite numer- 
ous. Some that have not heretofore been 
mentioned in this department of the Review 
are given herewith: The Eddy Electric 
Club, George Briggs, president, Windsor, 
Conn. ; the Massachusetts Electrical Engi- 
neers’ and Mechanics’ Association, R. Vose, 
secretary, Herald Building, Boston ; Buffalo 
Electrical Society, Buffalo, N. Y.; Tech- 
nical Electric Club, T. W. Swanton, secre- 
tary, Massachusetts Institute of Technology, 
Boston ; Spokane Falls Electrical Society, 
Spokane Falls, Wash. There are, no doubt, 
other organizations, which will be noted in 
subsequent issues of the Review. 


New York Electric Club. 


The Annual Election of the New York 
Club occurs Thursday evening of this week, 
and promises to be largely attended. 
Now that the organization may be 
said to have passed the uncertain 
stage and has become a decided suc- 
cess, and has reached a financial 
standing gratifying to its promoters, 
the honor of being an officer in it is 
all the more appreciated. 

-The Fishing Season has opened, 
and, as a number of members are 
experts in this field, the Club has 
already commenced to echo with 
stories of successful angling. Mr. 
Henry Hine, who is quite an en- 
thusiast of the rod and line, reports 
a catch’ of 50 trout inside of 67 
minutes made on Friday Jast. Asa 
commencement this is such a good 
representation (mark the word, please) that 
some of the other fishermen are a little dis- 
concerted, but will no doubt be heard from 
later. 

Mr. Emil Huber, son of the president of the 
famous Oerlikon Works, near Zurich, and a 
prominent engineer and electrician, is visit- 
ing this country, with headquarters at the 
Electric Club, as a guest of Hon. Grosvenor 
P. Lowrey. 

Among Recent Visitors are John D. Moore, 
Lawville, N. Y.; W. Il. Morrison, Law- 
ville, N. Y.; G. D. Green, Syracuse, N. Y.; 
C. P. Samprey, Syracuse, N. Y.; Mr. Brox, 
Port Jervis,; Mr. Johnston, Boston, Mass.; 
W. S. Hill, Boston, Mass.; C. L. Leet, 
Springfield, Mass.; H. E. Smith, Buffalo, 
N. Y.; H. C. Palmer, Buffalo, N. Y.; E. 
F. Davis, Philadelphia, Pa.; Geo. M. Eite- 
miller, Pittsburgh, Pa.; R. Eickemeyer, 
Jr., Yonkers, N. Y. 

Chicago Electric Club. 


The Regular Meeting of the Chicago Elec- 
tric Club was held at the rooms of the Club 
on Monday evening, April 7th. After the 
reading of the minutes of the last meeting 
by the secretary, W. A. Kreidler, and the 
treasurer’s report by F. 8S. Terry, in which 
latter a good showing was made by the in- 
crease in members, the paper of the evening 
was called for by President Beach. The 
title of the paper was ‘‘ Storage Batteries to 
the Rescue,” by Mr. J. K. Pumpelly. The 
paper and the discussion called forth by it 
was listened to with great interest, especially 
some valuable points given by Mr. Bauer, 
electrician for the Pullman Palace Car Com- 
pany, in the use of storage batteries in train 
lighting. 

The New Library of the Club, consisting of 
410 volumes, will soon be placed in position 
and will be found an interesting and valua- 
ble addition to the Club. 

The Growing List of membership of the 
Club shows that the interest taken is on the 
increase. 

Edwin Floyd, purchasing agent of the 
Thomson-Houston Company, was changed 
from a resident to a non-resident member. 
Mr. Floyd’s many friends will be sorry to 
learn that he is to leave Chicago this month 
to make his home in Boston, Mass., and all 
realize that in his departure the Club loses 
a valuable and popular member. 














The Polls for the annual election of officers 
will be open from 7 until 9, on election night. 
The meeting will be called at 8 sharp. 

W. A. Sheldon, general agent of the 
Schuyler Electric Company, was a visitor 
at the Club this week. 


April 10, 1890. 


Boston Electric Club. 

Lieutenant John P. Finley, U. S. A., ‘in 
charge of the Weather and Signal Station 
at the Boston post office building, was a 
guest at the Club rooms on Thursday 
evening. 

Mr. J. P. McQuade, of the International 
Electric Conduit Company, New York, was 
a guest at the Club rooms on Wednesday 
evening ; and initiated several of the Club 
aspirants for pool notoriety into the mysteries 
of intricate combination shots. 

The Next Club Dinner will take place at 
The Quincy. Mr. Joseph Weizler, editor 
of the Hlectrical Engineer, will read the 


paper, entitled: ‘‘ Electric Railway Evolu- 
tion,” which will be illustrated by lantern 
slides. 


Fig. 2. 


The New England Electric Exchange holds 
its annual meeting at the Club rooms on 
Monday afternoon, April 14. 

It is stated that the present officers of the 
exchange—who have served from the time 
of its formation—have declined to be can- 
didates for re-election. The officers are, P. 
H. Alexander, president; Henry B. Cram, 
secretary and treasurer; and Messrs. Frank 
Ridlon, Andrew Robeson, J. T. Bradbury, 
with the president and secretary, constitute 
the board of directors. 

The Steward, Wm. J. Allen, is very 
popular with the members. All who have 
partaken of William’s popular salads and 


together for educational and insti uctive pur- 
poses solely. There is no attempt to give a 
social aspect, and it would interfere with 
the Club’s prime objects. 

The Officers are as folluws: President, 
William J. Hammer; vice-president, Dr. 
Theodore Corwin; curator, Prof. George 
C. Sonn ; secretary, Edward W. Hammer. 


General Club Notes. 


Fifty-four Electricians met in the Boston 
| Herald building last week, and formed, a 
| society to be known asthe Massachusetts Elec- 
| trical Engineers’ and Mechanics’ Association. 
| These officers were chosen : President, Jobn 
| Dean, Jr.; vice president, James E. Monroe; 
| secretary, R. Vose ; financial secretary, C. 
| H. Tyler; treasurer, Andrew Hanson ; con- 
| ductor, W. C. Woodward. 
| The Officers and Employes of the Eddy 
| Electric Company, of Windsor, Conn., have 
| organized a Club to discuss questions relat- 
|ing to electricity. George Briggs was 





| chosen president, and A. H. Eddy, Arthur 
| Briggs and Harry Heath, vice-presidents. 
| The Club will meet in the rooms in the 
upper part of the building, every Friday 
evening. 
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Tripp Metallic Rod Packing. 


This is claimed to be the only ‘‘ scientific 
packing ” ever invented for packing rods or 
stems against steam, water or air. It is 
simple in construction, and can be put on 
the piston rod or valve rod (see Fig. 1) by an 
engineer, as no changes have to be made ; 
simply removing the glan and adjust the 
case on the same bolts. 

The packing ring, when on the rod, is 
virtually a solid piece of metal, susceptible 
of opening and closing, and adjusting itself 
to any slight variations of the rod. It is so 
constructed that no section or piece is inde- 
pendent of the others, consequently they 
must open and close equal and all wear 
alike, giving the least possible friction, as 





all parts bear equally on the rod. If the 
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Fie. 1.—Tripp Metatuic Rop PAcKING. 


“toothsome” entres will bear testimony to 
the worth of the Club’s steward. 
Boston, April 12, 1890. 


Franklin Experimental Club. 
This is a Newark, N. J., Club, organized 
about three weeks ago. The Club was 


founded for solid, practical work, and there | 


are few like it in the United States. Its 
meetings are held every Friday evening, 
when the members give a 15 minutes’ talk 
each in explanation of the work they are 
doing in the Club laboratory. Oncea month 
each member is required to submit an 
criginal experiment, the result of individual 
research. From these requirements it will 
be seen at once that the Club is practically 
an organization of students who come 


rod does not run in line it makes no differ- 
| ence, as there is sufficient space in the case 
| and around the rod to meet all variations 

and still be tight. . 

Fig. 2 is an elevation of a packing ring 
| composed of four pieces, on a rod, with one 
| spring off, and one piece removed, showing 
| its construction ; the light color showing 
babbitt metal, the dark color, brass composi- 
tion. 

A sectional view of this ring in position 
on the rod is shown, with front and back 
ring and springs, in Fig. 3. 

Among the advantages claimed for the 
Tripp metallic rod packing are that it gives 
no more trouble than ordinary packing 
rings in the cylinder, and will run until 
worn out and not leak or give any trouble. 
This packing is manufactured by the Tripp 
Manufacturing Company, No. 180 Summer 
street, Boston, Mass. 











A Letter From Nova Scotia. 

This communication is interesting in that 
it sets forth the views of a manufacturer in 
regard to electrical power for manufacturing 
establishments. 


To tHe Eprror or E.ecrricaL Review: 

As I am too busy in other lines to be fully 
‘‘en courant” as to recent achievements ur 
projected departures in electrical engineer- 
ing and therefore may be giving ‘‘ paper 
news” in calling attention to a possible field 
for electricity that is well worth cultivating: 
The distribution of power in factories from 
prime motors to the machines to be operated, 
without the intervention of long lines of 
shafting, of pullies, belts, etc. 

The economic position of the two systems 
could easily be ascertained and their re- 
spective percentages of loss set off one 
against the other, as well as the first cost of 
the respective plants. 

In the one case there would be lines of 
shafting, counter shafts, pullies, beltings, 
lacing and oil; the need for strong well 
timbered buildings to preserve alignment ; 
the power absorbed in moving the heavy 
masses and the belts; the slip of belts; 
the wear and tear of belts, etc. 

For the other the percentages of loss in 
transmitting from the dynamo to the 
different machines (I assume a dynamo of 
the Ferranti or some similar type with a 
large armature driven directly from the 
engine shaft, would be the best adapted for 
this service ); the outlay for the dynamo 
and motors for each machine and wear and 
tear. 

Whichever, under present conditions, bad 
the best of it from a dollar and cent stand- 
point, there can be no question that if at 
all practicable, the electrical transmission 
would beso immeasureably superior in every 
other way as to render a careful study of 
the problem, with a view to bring it within 
the field of practical electrical engineering, 
well worth consideration. 

The perfect simplicity attainable ; set the 
machine up and wire to its motor, to stop 
and start—a touch on the switch. 

Yours very truly, 
Epwarp Lawson FENERTY. 
Halifax, N. S., March 31, 1890. 


salamat Sehgp-ichia nage 
On Galvanometers. 

For over an hour last Saturday evening 
Professor Robert Spice, professor of chem- 
istry at Cooper Institute, and of natural 
science at the Brooklyn High School, spoke 
to a large and appreciative audience on 
‘*Galvanometers.” It was the occasion of 
the second of a series of six lectures which 
Professor Spice is delivering before the de- 
partment of electricity at the Brooklyn In- 
stitute. The Professor’s lectures are exciting 
a great deal of interest among the students 
of electricity, and the large hall of the Insti- 
tute was none too large to accommodate the 
audience. 

Professor Spice, in the course of his lecture, 
explained the action of the galvanometer 
and illustrated his remarks by means of a 
stereopticon. 


-- 





Electric Welding. 


The largest Thomson electric welding 
apparatus yet produced welds a copper bar 
of aninch in diameter, a brass bar of 11¢ 
inches, or an iron bar of three inches, a 
current of 30,000 amperes, of the low press- 
ure of one or two volts, being necessary. 
To carry such an enormous current without 
‘reating, a solid copper bar 81¢ inches in 
iiameter is used as the secondary conductor 
of the transformer which converts an ordi- 
pary dynamo current (passing over a small 
wire) into one of the great volume and low 
tension needed. To produce the current by 
primary battery would require 90,000 tele- 
graphic battery cells for an electro-motive 
force of one volt, and double that number 
for two volts. For welding each square 
inch of -a section of iron or steel in 40 sec- 
onds, about 30 indicated horsepower is 
exerted by the steam engine during the pro- 
duction of the current, though smaller power 
suffices for less rapid work. Platinum and 
German silver wires as small as one-fiftieth 
of an inch in diameter bave been united by 
this system, and work under the microscope 
might be done if desiradle. The smallest 
currents now used range between 200 and 
300 amperes. 


Work on the electric railroad at San 
Jose, Cal., is progressing rapidly, and the 
cars are expected to run at an early date. 


The Gethins Electrical Manufacturing 
Company, Boston, Mass., has just received 
an order from the Mexican Central Railway 
for 50 of its gravity batteries. 
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The Forest City Electric Works, 
W. B. Cleveland, proprietor, have removed 
their factory to Geneva, O., where. largely 
increased facilities will enable them to keep 
up with their rapidly extending business. 





The Valley Iron Works, of Wil- 
liamspoit, Pa., will, in a few days, have 
ready for shipment a 50 horse-power engine, 
to be used for electric lighting in Tokio, 
Japan. They recently shipped one tc Bom- 
bay, Calaba Causeway, India. 


The “C. & C,’”” Motor Company 
have sent out a new catalogue, shuwing the 
forms of their fan motors for 1890. These 
little machines occupy a space something 
less than a cubic foot, and will keep a room 
of ordinary size at a pleasant temperature 
during the hottest weather. 


The Western Electric Company 
has issued a neat and comprehensive cat- 
alogue describing their incandescent system 
of electric lighting. Handsome cuts of 
their well-known type of dynamo, switch: 
boards and all appurtenances, embellish the 
pages. This company is noted for the ex- 
cellent workmanship of its productions and 
the ability to manufacture and install every 
electrical device invented for domestic com- 
fort and safety. 


The Burlington Route and its 
Unsurpassed Service.—The Burling- 
ton route is the only railroad running hand- 
somely equipped through trains from 
Chicago, St. Louis and Peoria, toall principal 
points Northwest, West and Southwest. 
This company, since its excellent handling 
of the large delegation to the Kansas City 
Convention, between Chicago and Kansas 
City, bas been a popular line with electrical 
travelers, and it well deserves their patron- 
age. The road is thoroughly well equipped 
and safely and popularly managed. 


The Interior Conduit and Insu- 
lation Company, of this city, is in 
receipt of a letter from Mr. Frank Kitton, 
the Buffalo insurance inspector, in which 
the following appears: ‘‘I am glad to be 
able to say I regard your system of wiring 
as one of the greatest advances made in this 
direction since electric lighting became a 
commercial possibility.” This company 
has also taken up the question of under- 
ground conduits, and has just sold the 
underground system for Detroit to the De- 
troit Electric Light and Power Company. 


The John Stephenson Company 
have just shipped a Sprague exhibition car 
to Berlin. This car is finished in the finest 
manner possible, and is equipped with all 
the latest improvements. Three more first- 
class cars equipped with Thomson-Houston 
motors have recently been sent to George- 
town, D. C. The Stephenson Company 
have every facility for making electric cars, 
including mounting the motors and wiring. 
When an electric car leaves their shops it is 
all ready to be put right into service. Busi- 
ness is very brisk with them and a gratifying 
increase is noticed in their foreign trade. 


Mitis Wrought Iron —This merito- 
rious product is destined to play an impor- 
tant part in the construction of dynamo- 
electric machinery of the future. Its pe- 
culiar properties make it especially adapted 
for the field pieces of dynamos and motors. 
A sample, tested February 5, 1890, by an 
eminent electrician (whese name is withheld 
by request), gave four per cent. greater ca- 
pacity of magnetism, and 72 per cent. less 
residual magnetism, than a bar of ordinary 
wrought iron previously tested. Prof. Syl- 
vanus P. Thompson, in his celebrated work 
entitled ‘‘ Dynamo-Electric Machinery,” re- 
fers to Mitis wrought iron. This product is 


being prepared for the market in enormous 
quantities by the Mitis Wrought Iron Com- 


The National Pipe Bending 
Company, of New Haven, Conn., manu- 
facturers of the National Feed Water Heater, 
report a very busy season in their line of 


| beaters and coils, having sold 35 heaters in 


February and 47 in March, including three 
to Mexico; one 300 horse-power to Alpha 
Cotton Mills, North Carolina; one 200 horse- 
power to Haddenfield Electric Light Com 

ny, New Jersey; one 300 horse-power to 

ew York City; one 100 horse-power to 
Massillon, Ohio; one 306 horse-power to 
Consolidated Electric Light Company, Great 
Falls, N. H.; one 600 horse-power to Albany, 
N. Y.; one 200 horse-power to Westinghouse 
Electric Company, Bluff Point, N. Y.; one 
150 horse-pawer to Citizens’ Electric Light 
Company, Burlington, Vt,; one 200 horse- 
power for a Spanish Electric Company; one 
200 horse-power to Newport, R. I. ; one 150 
horse-power to Spanish Electric Light Com- 
pany, Puerto Principe, Cuba ; one 100 horse- 
power Edison Electric Company, Martins- 
burgh, W. Va.; one 150 horse-power to New 
York City ; one 150 horse-power to Hyde 
Park Electric Company, Hyde Park, Mass. ; 
one 200 horse-power to Baltimore, Md.; 
one 150 horse-power ‘to Electric Light Com- 
pany, Jamaica, West Indies, and one 500 
horse-power to Utica Electric Railway Com- 
pany, Utica, New York. 
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A New Electric Blower. 

Proper ventilation is an important feature 
on ship board, and as so applied is most care- 
fully studied. The illustration on this page 
is made from the photograph of one of the 
new electric blowers placed by Messrs. 
Cramp & Sons’ Ship and Engine Building 
Company on the U. 8. Cruiser ‘‘ Baltimore.” 
This blower is of the ‘‘ C. & C,” Company’s 
make, is type No. 4 and discharges 1,425 
cubic feet of air per minute. Fastened to 
theceiling of the dynamo room, it completely 
changes the air of the room once every two 
minutes, discharging it at a distant point 
through a small pipe. The entire machine 
is so compact that it takes up no space that 
could be used for anything else and does its 
work so noiselessly that a person standing 
near cannot tell without the closest observa- 
tion whether it is running or not. A letter 
received at the Bureau of Equipment and 
Recruiting refers to this blower and the ex- 
cellent work that it is doing. Captain Schley 
says: ‘‘Concerning the success of the fan 
and motor supplied for the dynamo room of 
this vessel, by the ‘C. & C.’ Electric Motor 
Company, I have the honor to inform you 
that it gives perfect satisfaction. We have 
found that it maintains a most comfortable 
temperature in the dynamo room, and that 
there has been no trouble with the starting 
box, commutator, brushes, nor with any 
part of the apparatus, after a test extending 
over the past two months.” 


The ease with which these blowers can be 
set up and connected to the dynamos, with- 
out requiring any shafting, belting or other 
contrivance except the small wire, has 
already brought them to the attention of 
ship builders, and both the cruisers ‘‘ Charles- 
ton ” and ‘‘ San Francisco,” launched on the 
California coast recently, also the ‘* Phila- 
delphia” from Cramps’ Yards, have had the 
size No. 4 placed in their engine rooms. 
In placing this machine upon the market, 
the ‘‘C. & C.” Company has made possible 
an improvement in ship ventilation very 
greatly needed, and forming an important 
step in the development of the use of elec- 





pany, of Neponset, Mass, 


tricity for power purposes. 














Underground Cables. 

In the past three years the Standard Un- 
derground Cable Company has twice doubled 
the capacity of its Pittsburgh factories ; 
first by the extension of the old factory, and 
second by the building of a new factory 
adjoining the old and of equal capacity ; 
both these factories have been run day and 
night for more than a year. The Standard 
Company have recently bought at Brinton, 
Pa., near Pittsburgh, extensive grounds and 
have broken ground for a new factory to 
cover eight acres. The old and new fac- 
tories will continue tc run for a year or two 
longer, when all the new factories at Brin- 
ton will be completed. When the Brinton 
factories are in full operation it is believed 
that they will be the largest wire and cable 
factories in the world. The necessary ar- 
rangements have been perfected with two 


railroad companies to extend their tracks 
through the factory grounds for convenience 
in loading and unloading car load lots. 
Among the shipments of this company 
during the month of March, 1890, were two 
to Canton, China, and Yokohama, Japan, 
consisting of seven car load lots of weather- 


New ‘“‘C. & C.” ELEcrric Bi.ower. 


proof and underwriters’ wire, incandescent 
cord, etc. 

The New York office of this company, in 
charge of Mr. Geo. L. Wiley, will be 
removed, on May Ist, to the 7imes building, 
where more extensive quarters have been 
secured. 


WARNING TO [NVESTORS. 


Suit against the UNITED STATES 
ALUMINUM MetaL Co., oF NEw 
York, operating the so-called Herault 
Process of Electric Smelting, has 
been begun by the Cowes ELEctrIc 
SMELTING AND ALUMINUM Co., OF 
CLEVELAND. The alleged process of 
Herault is a gross infringement of the 
Cowles patents, and investors are 
hereby warned that we shal] maintain 
these claims to the full extent of the 
law. 

EUCENE H. COWLES, President. 

Office of Light House Engineer, 3d Dist., 

At Tompkinsville, New York, 
April 5, 1890. 

ROPOSALS will be received at this 

office until 12 o’clock M., on Saturday, 

the 26th day of April, 1890, for furnishing 

and delivery of a dynamo generator for 

the Statue of Liberty, New York harbor. 

Forms of proposal, specifications, and other 

information shoiwng what is required, can 

be had by applying to this office. The right 

is reserved to reject any or all bids, and to 
waive any defects. 

P. HEAP, 


Major of "Engineers, U.8.A., 


Light House Engineer. 

i canteen B. Banana 
CONDENSER Standards a Specialty 

Rooms 2 and 4, University Building, New York. 

ANTED.—AGENT or DEALER in 
each of the principal cities in the 
UniItTED STATES and CANADA to 
represent a leading manufacturer of 
Evectric Motors and Dynamos. 
Address, with references, E. M. & D. 
Co., care of Electrical Review, N. Y. 














WM. MARSHALL, 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON APRIL 8, 1890. 





424,993 Mg go tool box and connection regis- 
ter ; Charles E. McCluer, Richmond, Va. 

424,995 Switchboard; Edward A. Owen, East 
Saginaw, Mich. 

424,997 Electric stop-motion for wrapping ma- 
chine ; John E. Prest, Northbridge, Mass. 

425.004 Electric alarm device for clocks ; Robert 
Schmitz, Cleveland, Ohio. 

425,088 System of telpherage ; James E. May- 
nadier, Taunton, Mass. 

425,056 Machine for weaving insulating cover- 
ings on electrical conductors ; Charles T. Stetson, 
Hanson, Mass. 

425,058 Telephone switch; Ernest P. Warner, 
Chicago, Ill. 

425,061 Lightning arrester; James S. 
Chicago, Ill. 

425,066 Balanced pen for autographic telegraphs; 
Harry Etheridge, Pittsburgh, Pa. 

425,068 Voltmeter. 425,069 Ammeter ; Madison 
M. Garver, Newark, N. J. 

425,071 Pole for electric wires ; Levi R. Greene, 
Boston, Mass. 

425,076 Electrically 
Electric railway car ; 
delphia, Pa. 

425,078 Electrical annunciator drop ; 
Hynes, Boston, Mass. 

425,086 Central office system for autographic 
telegraphs ; James H. Robertson, Rutherford, N. J. 

425.101 Support for electric railway conductors ; 
Conrad J. Kilian, Milwaukee, Wis. 

425,106 Electric rotary pump ; Emory L. Nichols, 
San Francisco, Cal. 

425,107 Device for shielding and protecting 
wires ; Herbert E. Penney, Minneapolis, Minn. 

425,125 Electric lighting and advertising system ; 
Arthur Douglass, Danes Inn, County of Middlesex, 
England. 

425,135 Electrode for galvanic batteries ; William 
P. Kookogey, Brooklyn, N. Y. 

425,154 Illuminating apparatus; Roughsedge 
Wallwork and Arthur C. Wells, Manchester, County 
of Lancaster, England. 

425,161 Telephone toll box ; Harry L. Cassard, 
Baltimore, Md. 

425,164 Method of electric welding ; Charles L. 
Coffin, Detroit, Mich. 

425.269 425,270 Electric meter; Milton E. Thomp- 
son, Boston, Mass. 

Process of manufacturing metallic elec- 
batteries ; Friedrich Marx, Berlin, Ger- 


Bishop, 


ny vehicle, 425,077 
udolph M. Hunter, Phila- 


Martin 


425,335 
trodes for 
many. 


25, ange | railway apparatus; John B. 


425,388 
Odell, Chicago, 


Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Electrical Apparatus, Dynamos, 


MOTORS _ 
iances used in Electric Lightin 
vin ADT ‘Traction Purposes, _ 
for parties who may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200 men. 
This factory is exceptionally 
well located for receiving sup~ 
plies and for getting low rates of 
freight both east and west. 
Correspondence addressed to 
“ELECTRIC,” care of Editor 
ELECTRICAL REVIEW, will re- 
ceive prompt attention. 


R. D. WILSON & C0,, 
ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 
We offer for sale 
Local Electric Co.s’ Bonds, netting 6% 
Mfg. Co.s' Preferred Stocks, “ 7% 

“ & Common Stocks, “« 8% 


STOCK OF ALL THE ELECTRIC LIGHT AND 
WELDING MANUFACTURING COMPANIES, 


Full information given on all Electric Securities. 
Correspondence invited. 


118 DEVONSHIRE ST., Room 21, BOSTON. 
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THE ALUMINUM BRASS AND BRONZE COMPANY, 


' Manufacturers of the 


GOWLES ALLOYS, 


Sheet Copper, Pure Aluminum and Aluminum Bronze, Sheet Brass, 
Commutator Bars, Silicon Bronze Wire, Electrical Copper Wire. 





STEWART BUILDINC, 53 CHAMBERS ST., NEW YORK. 
ROLLING MILLS, BRIDGEPORT, CONN. 


ELECTRICAL CONTRACT WORK. 
Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 
* of any system of Arc and Incandescent Lighting, _ 
G entral Stations and Electric Street Railways oper- 
ated Overhead, Underground or by Storage Batteries 
— ADDRESS — 
EUGENE T. LYNCH, Jr., Consulting Engineer, | 
120 Becodees, New York. | 








7 > ee j 
_ A~A*“& ENGINEER ™ 
om Girard Buildinp,BroadeChestnat Sts 
PAILADELPRIA. 
Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®letinure in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


“Magnetic ane” Ammeters and Voltmeters, 








Daniel W. Baker. 








THE NEW — ADOPTED 
en | USED ENTIRELY B 
DIRECT CURRENTS. P Mather Flectrie flo. 





SEND FOR CATALOGUE 1-66 OF ELECTRICAL TEST INSTRUMENTS, 
MANUFACTURED BY 


QUEEM & CO., PHILADELPHIA, PA. 
| ae THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 








WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL » WIRES. 


Wohave large vor ‘ks for creosoting Lumber, 
Telegraph Po <em> &, 


WILLIAMSPORT, PENN. 


NEW YORK ELECTRIC SUPPLY CO. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


ELECTRIC SUPPLIES OF EVERY DESCRIPTION, 


Electric Light, Telephone and Telegraph Apparatus, Dynamos, 
Electric Motors, Primary and Storage Batteries, Etc. 


No. 94 LIBERTY ST., - 


> SEND FOR CATALOGUE. 





NEw LTornR=z 





Full assortment of different sizes and qualities on BRAIDER 
SPOO LS, ready for the machines, in Red, Yellow and Green. 


S LKS Other colors ’to order. Send for Sample and Prices, 
@ WM. MACFARLANE, & 00., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


"HE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States, 
Manufactured by the CLARK ELECTRIC CO., 1¢2 Broadway, N. Y. 




















THE HORIZONTAL 


| Drilling * Boring Machine 
IS A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DYNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 





SUGENE F. PHILLIPS, Presipenrt. W. H. SAWYER, Seo. & Exacrescun. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


oy ELECTRIC LIGHT WIRE, 


47 MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE. 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


ET., 
Office and Factory, 67 STEWART STREET, PROVIDENCE, R..I. 









EUGENE F. PHILLIPS, PRESIDENT. JOHN CARROLL, Sec'y-TrEas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


! /7_ ELECTRIC LIGHT WIRE, 


Cx MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
: RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


: FARADAY GABLES. 
OFFICE AND FACTORY, MONTREAL, CANADA 


st. Gabriel Locks, 









OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES: ~ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


Sad Ol De BD es sO ee oe 


7129 BROADWAY, NEW YORK. Be, 


WAVERLY PLACE), a >, : 
CS 
oF 


43 SIXTH AVE. PITTSBURGH, PA 


SYSTEMS. 
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| Electric Batteries 


The Standard Open Circuit Batteries of the World, 


AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West i8th Street, New York. 
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We thane added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our “No. 2.” ANNUNCIATOR: 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take plegsure in making quotations. 


WESTERN ELEGTRIG GO., 


wEVT Works. 


CHICAGO. 


AMES, CRERAR & co., Martiorentors Agents, ST. PAUL, MINN. 





“er EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 





KANSAS CITY, Rialto Building, 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 


Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark, 
SATISFACTION. CUARANTEED. 


THE EDDY ELECTRIC MFG CO., 


NEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce 8t., 
NEW ORLEANS, 106 Carondelet St. 


WINDSOR, CONN. 





A MAY 
OF THE 


UNITED STATES. 


A large, handsome Map of the 
United States, showing North and 
South Dakota, mounted and suitable 
for office or home use, and issued by 
the 

BURLINGTON ROUTE, 
will be furnished responsible parties 
free on application to the undersigned. 


PLAYING CARDS, 


For 10 cents, either in postage or 
by applying at Room 12, C., B. & Q. 
R. R. General Office, corner of Adams 
and Franklin streets, Chicago, you 
can obtain a pack of best quality 
Playing Cards. 

P. S. EUSTIS, 


Genl, Pass. & Ticket Agent, C., B.& @. R.R.; 
CHICAGO, ILL. 





EOR SAtL.E. 
i-2 PRICE. 
NEW ENCINES. 
Two 40 H.P. Armington & Sims Automatic Engines, 

One 50 H.P. Russell Automatic Engine. 


A. L. IDE & SON, 


SPRINCFIELD, ILL. 





ELEcTRIcC LICHT TOWERS 
FOR SALE.—WéeE have for sale 

eight (8) one hundred and fifty (150) feet, and 
two (2) one hundred and seventy-five (175) 
feet tubular Iron Towers with Elevators, all 
complete, and in good order. 

We will send them as they stand, or F. O. 
B., Savannah. Address 

Tee Brush Electric Light & Power Co., 

Savannah, Ga. 





THE E.'S. GREELEY & CO., 





Nos. 5 & 7 Dey St., New Yurk 


Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 
“ime beketon 
Rubber, Porcelain and Glass Insulators 


WIRES OF ALL KINDS. 


Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting, - 
Spikes, Pole Steps; Lag Screws, Drive Screws 


Turn Buckles. Eta. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO.. 
6 avo 7 Dey ST., New Yorn. 


WELLINGTON 


I Belt Holder 














W.R.SANTLEY & CO. 


WELLINGTON, O. 


ELECTRICAL REVIEW BINDER FREE 


The Electrical Review will send 
a FREE BINDER to every sub- 
scriber in the U.S. and Canada 
who. sends $3.00. for a year’s 
subscription. 


Address, 














Electrical Review, 13 Park Row, N.Y. 


ELECTRICAL [PICTIONARY 


By EDWIN J. HOUSTON, A. M. 





655 Pages ; 396 Illustrations ; Cloth. 


Gives a clear definition of the word, 
term or phrase, and a brief statement 
of the principles of science involved 
in the definition, with illustrations 
where necessary. 

Sent, postage prepaid, to any ad- 
dress on receipt of $2.50. 


ELECTRICAL REVIEW, 


i3 PARK ROW, 
P. O. Box 3329. New York. - 
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Including a list of every 





Price, 








Issued, 


THE RAILROAD, TELEGRAPH.& STEAMSHIP BUILDERS’ DIRECTORY. 


A United States Business Directory containing the names of manufacturers and dealers, 
covering all articles, devicés and materials used in the construction and operation of 
Railroad, Telegraph, Steamship, Heat and Power, Electric Light 
Co.s’ ete., including dealers in Lumber, Iron and Steel. 
Car Builders, Rallroad, Bridge and other Contractors; Electric Light, 
Telegraph and Telephone Co.'s; Shi 

Railroad in the 
length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Supplies; together with valuable tables woeful in Railroad Construction. 


Locomotive and 


Buliders and Materiats. 
nited States, Canada and Mexico, giving 


$2.50. 
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( ‘am pondakibe 
G&G," ELECTRIC MOTOR COMPANY, 

| 402 & 404 Greenwich Street, New York. 
ALL STANDARD SIZES, jam,_VER 6,000 NOW IN USE 


=~ OF = 
In the UNITED STATES, 


Electr C Moto 1S os 5 = J Running sokting, Giatein, Silipos 
rom (/g H. P. to 50 H. P. : 


Blowers, Coffee Millis, Polishing and 
NEW ENGLAND OFFICE: 148 High Street, 














Crinding Tools, etc. 
cor. Oliver, Boston. 


CHICAGO OFFICE: Phenix Building. 


PHILADELPHIA OFFICE: 301 Arch Street. — CINCINNATI OFFICE: Smith Building. 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 








rae NE: Vw 


EDISON-LALANDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘Mains’ and ‘‘Locals,’’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 


Medical Instruments, Annunciators and Burglar Alarms, 
and all Classes of Closed and Open Circuit Work. 


FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 























ADDRESS : 


Epison MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, | 
19 Dey ‘Street, Newry York. 











by 
by 
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WESTINGHOUSE ELECTRIC CO. 
Pioneers IN Elesté Lighting by Alternating Grrreuts 


Incandescent Dynamos of 500, 750, 1,500, 3,000 and 5,000 
16 Gandle-Power Lamps Gapacity. 




















Two Hundred and Eighty-five Central Stations using our Incandescent 
Apparatus. 

No Electric Lighting System for Central Station Purposes can be 
successful without the aid of an Accurate Meter. Our Shallenberger Meter 


is Incomparable. 


ARG LIGNTING. 


We desire to call particular attention to our new Alternating Current 
Are Lighting System. 

By its use the Double Carbon Lamp becomes a thing of the ae 

Our Single Carbon Lamp runs 40 hours without renewal. 

The operation of the Lamp is attended by a minimum of expense. 

The horizontal rays of the Alternating Current produce the most 
Effective Light. 




















Please write for particulars. We are always happy to point out the 


advantages enjoyed by those who employ our apparatus. 








Our Main Offices and Works are at 








WE HAVE BRANCH OFFICES AT 
Boston, New York, Gincinnati, Chicago, St.Louis, San Francisco, 
Portland, Ore., Dallas, Tex., Gharlotte, N. G. 
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CELE; 


Thomson-Housion Eleciric Go., 


MANUFACTURERS OF 


Dynamos, Lamps and al Mecessary Anpliances 
~ DIRECT CURRENT! IN CANDESCEN T LIGHTING 























40,000 WATT MOTOR TYPE DYNAMO. 


COMPLETE EQUIPMENTS 


EOF. 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC COMPANY. 

















620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 
Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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| LOOK TO US INCANDESCENT 
FOR ELECTRICAL SUPPLIES|LIAIMIPIS 


OF EVERY DESCRIPTION. ALL KINDS OF FITTINGS. 


WIRES, CABLES, TAPE AND CORD. We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. 


Southern Electrical Supply Company 


S23 LocuvusT Ss T., between Sth and 9th Sts. 
WRITE FOR CATALOGUE. st. LOours, Mo 






















































CHARLES TREMAINE- Treasurer 
JAMES W- EASTON == 
ee Electri Clon, 


P-MINTURN SMITH = Presidents 
WILLIAM D- PERRY = Vice Presf. 
G-G- FRELINGNUYSEN * Secretary 








Ir Ex = 








| INSULATED Wikr. 


Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CARBONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 

















FOR PRICES, ETC., SEE OUR CATALOGUE. 
FRANKLIN S. CARTER CHAS. M. WILKINS E. WARD WILKINS. HOUSE WORK MATERIAL. 
phx . J ’ | Batteries, Wire, Bellis, Push-buttons, Flexible Cord, 
b oes 8 ge Burglar Alarms, Etc., Etc. 





PARTRIGK & GARTER, ELECTRIC LICHT MATERIAL. 


MANUFACTURERS AND DEALERS IN ELECTRICAL SUPPLIES. | Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Sole Proprietors of the Patent Needle Annunciators, i alt Lamps, Fixtures, Shades, Shade-holders, 


Etc., Etc. 
(t(4 SO. SECOND ST., PHILADELPHIA, PA. 


Established 1867. ALI: BINDS OF 


ee iis Bees aoa zoe | Role BRIG AL SUPPLIES 


r Catalogue of all Electrical and Scien- 
W Rg A uae Og’ A nm: Send for Wire Price-List and Catalogue to 


18 PARE ROW, New yore. | The Empire City Electric Co., 15 Dey Street, N. Y. 
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Gas Fixtures, 


Combination Fixtures, 


Electric Fixtures, 











purchase goods. 








Our Establishment is not Controlled by any TRUST or COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 





We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
No. 1426 CALLOWHILL STREET, PHILADELPHIA, PA. 





A NEW BOOK! 


WILL BE ISSUED AS SOON AS THE REVISIONARY WORK IS 
COMPLETED. 


Eleetrie Law. 


EDITED BY FRED H WHIPPLE. 


Being a- COMPILATION of all LAWS upon the STATUTE BOOKS of the different 
States, relating to ELECTRICITY; OPINIONS of the HIGHEST AUTHORITIES where 
these Laws have been SUBJECTS OF LITIGATION ; 

PROVISIONS of all MUNICIPAL Electric ORDINANCES and TERMS of all Electric 
FRANCHISES, whether for LIGHT or POWER. 

With ANNOTATIONS, COMPARISONS, EFFECTS, Etc. 

A BOOK, THE IMPORTANCE OF WHICH TO THE ELECTRIC WORLD CANNOT BE 
ESTIMATED. 

SEND IN YOUR ORDER. 
TEN DOLLARS. 


Price, handsomely printed and bound, 





“The Electric Railway”) caper, 1.00 = 
DYNAMOS AND 


Leather, 2.00 


“Municipal Lighting ” 





WHIPPLE’S NATIONAL ELECTRICAL DIRECTORY, 


IN CLOTH, $10.00. 





WHIPPLE’S ELEGTRIG REPORTS, 


PUBLISHED MONTHLY. 
ADDRESS 


The FRED H. WHIPPLE CO., § DETROIT, MICH. 


Or any Electrical Journal and the Leading Book Stores. 
New York Office: - - - 


Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2A. GoRDon ct Co., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 115 BROADWAY, NEW YORK. 





$3.00 PER YEAR. 


18 Cortlandt Street. | 


GONTINENTAL DYNAMO GOMPARY, 


NEW YORE. 
FACTORY: 
162 AND 164 W. 27th ST. 


V. SCHALLER, Tacas. P. CLAUS, Supt. 


OFFICE; 
63 BROADWAY. 


Cc. SCHUMACHER, Presrt. 





Qn recs 


MOTORS. 


ADVANTACES CLAIM_vU: 
Simplicity and Solidity of Construction. _Compactness and Small Size. High Effi- 
ciency and No Waste of Power. No Magnetism Outside. Accessibility of 


the Different Parts. Lower Cost than all other known Dynamos, 


| St. Paul, Minn., C. J. Thomson, Agt., 100 East Fourth Street. 





: east Le 
BY? & POWER Co.'s 


| 





339 WASHINCTON STREET. 
94 CHURCH STREET. 


BOSTON OFFICE, - - 
NEW HAVEN OFFICE, - - - 








THE 





HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 





Awarded the Highest Distinction, a Gold Medal, at the Paris Exposition, 1889. 





OUNBQUVUALLED FOR DISTRIBUTION OVER WIDE AREAS. 





Series. 
Blackening. 





SEND FOR CIRCULARS. 


Specially adapted for Street, Commercial and Domestic IIlumina- 
tion from Central Stations. 
be secured Cheapest, even if Miles Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. 
Lamps, 10 to 100 Candle Power. 
Dynamo Self-Contained and Automatic. 


Plant may be located where Power can 


Strictly 
Long Life without 





CORRESPONDENCE SOLICITED. 





NEISLER ELEGTRIG LIGHT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 
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“ae GETHINS IMPROVED GRAVITY BATTERY, 


MANUFACTURED BY THE 


Gethins Electrical Manufacturing Company, 


620 ATLANTIC AVE., BOSTON, MASS. 


This Battery is a combination of the Daniell and Gravity Cells, and is much superior to either in economy iu con- 
sumption of Zinc and Vitriol, great durability, uniform constancy and entire freedom from overflow of copper, thus rendering it 
a clean Battery at all times. 

The Battery runs from 12 to 15 months without any attention except a renewal of evaporation, and saves 
50 Per Cent. in the expense of material. Its remarkable constancy is shown by a test covering a period of over 12 
months, where on a constantly closed circuit it showed no variation in current. 

The Gethins Battery is especially adapted for Telegraph and Signal work of all kinds, and on account of its 
Absolute Constancy, is especially adapted for Railway Signal Work. 

This Battery has been adopted by the city of Boston for Fire and Police Telegraph Departments, there being in use 
now in that city alone over 2,000 Cells. Shipments are constantly being made to all parts of the country. 


Battery, consisting of Glass Jar, Copper, Zinc and Porous Cup, $1.25 each. 
Battery, without Glass Jar, - - - ~ - 1.00 each. 
DISCOUNT TO THE TRADE. 



















Quantity of Chemicals required for setting up Battery, as follows: 
4 ibs. Blue Vitriol. 1 oz. Sulphate of ZMinc. 8 om Mercury. 


WE CAN FURNISH SUPPLIES, IF DESIRED, AT MARKET PRICES. 


Address, CETHINS ELECTRICAL MFC. CO., 


620 Atlantic Avenue, Boston, Mass. 


<i FOR EXPORT!!! 


FOR SOUTH AMERICA, CENTRAL AMERICA AND WEST INDIES. 








Genuine “BELL” Telephones, “‘BLAKE” Transmitters and Magneto Call Bells, 
or CHEAPER European made Instruments at Lowest Prices. 
Those who care for PRICE ONLY send for the latter. 
Those who consider durability and good service use the former. 


send for Wew Circular and Price XLzist. 
ALL EXPORT ORDERS MUST BE ADDRESSED TO 


TNE TROPIGAL AMERIGAN TELEPNONE GO., Lid., 


95 MILK STREET, BOSTON. 18 CORTLANDT STREET, NEW YORK. 


SUBSCRIBE ee = Electric Light Installations 


NO W cuccraicat review. paper 


“ HAMMOND” 





Management of Accumulator. 
BY SIR DAVID SALOMONS. 


Fifth Edition. Revised and Enlarged. 
WITH NUMEROUS ILLUSTRATIONS. 














ee 
a 














Monthly, 
Vol. VL. 113 Liberty St., New York. $2.00 Per Year, A General Survey of the Practice of 
THE . CONTENTS. Is the Best Ad- —— nting A 4 the ment 
STREET RAILWAY including a0 to 6 pages of reading matter vertising Medium co idles tessuet eaten 
‘JOURNAL, A Directory of Street Railways in eae Wate oe P ART _. 


reach Street Rail- 
ways. Description of Cells, Mode of Em- 
ployment, Setting Them Up, and Ac- 
cumulator House, Char, ing, Dis- 
charging and Failures ; ; their causes 


PENNSYLVANIA RAILROAD, O°" ’pa2r 2. 


THE GREAT TRUNK LINE OF THE UNITED STATES. Engines, Dynamos, Motors, Switch- 
boards, Switches, Instruments, Lamps 


TYPEWRITER The Standard Railway of America. Double Track. Steel Ralis. Stone| nd Wiring, Rules for Prevention of 
Ballast and Stone Bridges. Protected Throughout by the Fire Risks, Action of Cells with 


the United States and Canada. 
A Directory of Manufacturers of 
street railway appliances and materials. 


118 Liberty Street, 
NEW YORK. 


























—_—__——— Interlocking Switch and Block-Signal System. Dynamo, Methods of Working and 
SPEED UNEXCELLED. Governing, Alternating Currents, 
iid Pa = = rork, Lend Pari THE SCENIC LINE TO THE WEST AND THE ROUTE OF THE CELEBRATED PENNSYLVANIA LIMITED, Testing and Estimates. 
i wards, New York, London, Paris, 
“Braseels, Boston, Now Oreane, Ete. "| 1/@ (deal Train of the Nineteenth Century,| PRIGE, $1.50. 
= WHICH LEAVES NEW YORK DAILY AT 10 A. M. FOR CINCINNATI AND CHICAGO. Copies of this book will be mailed, 
Five Fast Express Trains Daily between New York & Western Points. ost: id, t address, 
THE HAMMOND TYP. EWRITER 00,, Twelve Fast Express Trains between New York, Baltimore, Washington & Southern Points. at eliob. re, — 
447-449 East 52d St., New York. FINEST EQUIPMENT, UNEQUALLED SPEED, AND GREATEST COMFORT. Address 
77 Wasuan St., New York, 209 W. Sth St., St. Louis, (™ Through Parlor, Sleeping and Dining Cars on all Express Trains. ELECTRICAL REVIEW, 


198 La Galle St., Chicago, 42 W. 4th St., Cincimatl, | CHARLES E. PUCH, Cen. Man. J. R. WOOD, Gen. Pass. Agent. 
300 Washington St., Boston, 116 S. 6th St., Philadelphia.| SAMUEL CARPE NTER, East. Pass. Agent, 849 Broadway, New York. | P. 0. Box 8829. 18 Park Row, N. Y. 
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CONRAD N. JORDAN, President. E. GOGORZA, Vice-Prest. & Treas. JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


THE TRINIDAD-NEIMANN INSULATED WIRE GO., 


| OFFICE, 49 LIBERTY STREET, NEW YORK. WORKS, HARRISON, N. J. 
THE CELEBRATED TRINIDAD LINE WIRE. THE HEIMANN FIREPROOF INSULATED WIRE. 


House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 



























LIST OF DYNAMOS IN STOCK. LIST OF DYNAMOS IN STOCK. 
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THE NATIONAL CARERON CO. 
CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELECTRIG LIGHT GARBONS AND BATTERY MATERIAL. 


























W.R. OSTRANDER & CO. 
Sorte ae BALL AUTOMATIC THE LEEIGH VALLEY = | HYDRAULIC PRESSES. 
° ALL VARIDITII_BS. 

SPEAANNUNOIATORS, CUT OFF ENGI N3 C R 3 0 S 0 T | N G C 0 B | PUMPS, VALVES, GAUGES AND FITTINGS, 

esate: tae MADE ONLy WORKS, PERTH AMBOY, WN. J. PUNCHES, SHEARS, BUFFING MACHINERY, &c. 

FACTORY, BY [ E N GINE C LQ | tee, Foot of Washington Street, JERSEY CEPT, ¥. 2 WATSON & STILLMAN, 

gpicocsapny THE BALL eric Pa. (iMeeey neti game ania ral 
Send for Illustrated ———L—<« 








Catalogue TT EE 





SF (ia Porcelain Electrical §upplies and Specialties, 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, 
144% 196 Greene St, GREENPOINT, BROOKLYN, B,D..¥. Y. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL P”. 2POSES. 


THE 


Americal Bell Telephone Comply 


95 MILK ST., BOSTON, MASS. 


Horn, Brannen 


“Forsythe 
Manufacturing Go. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas » Combination 
Fixtures, 


ELECTROLIERS, 
427 to 488 North Broad St. 
PHILADELPHIA. 


f 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 








CORRESPONDENCE 
SOLICITED. 











DURABLE! EFFICIENT! ECONOMICAL! CONMNENIENT! 
FOR STATIONARY OR RAILWAY WORK, FOR MINING OR ENGINEERING OPERATIONS, 


The Sprague Electric Motors are Unexcelled. 


Small Fan and Pomp Outfits for Arc and Jncandescent Circuits. Sole Agents for the Crocker-Wheeler Constant Current Motors. 
SPRAGUE ELECTRIC RAILWAY & MOTOR CO., 


Agencies in all Iharse Cities. 186 ana 18 Broad Street, New Works. 
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EXGELSIOR ELEGTRIG CO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


at MOTORS & 


“~ FOR ARG AND INGANDESGENT GIRGUITS. bh 


WovunND FoR ANY CURRENT. PEREEHCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


* PATENT “K K.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 


Dart Exectric Licht GompPany, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGEN CIDS: 
{3 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 


DYNAMOS, 1 to 250 H. P. ‘MOTORS, % to 100 H. P. 
WORKS, JERSEY crry, N. J- 
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STEVENS & BABCOCK. 


BAST SAGINAW, MICE. 





A SPECIALTY. 


: ASK FOR PRICES. 
Delivered any part of the United States. 


EUREKA TEMPERED COPPER CO., 


Only Manufacturers of PURE COPPER Tempered for 


Brush Copper,  Commutator Bars, 
Copper Wire, Gear Pinions, 











Trolley Wheels, Bearings. 
EASTERN OFFICE: FACTORY: 
18 BROADWAY. | NORTH EAST, PA. 


Electric Light Poles 














eS Tae So 


MERMOD-JACCARD BUILDING, 
Cor. Broadway and Locust St. Rooms 307 and 308. 
ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 








PARKER-RUSSELL MIKING # MFC. 60. | 





Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 


if 7 lron and Copper Wire for Electrical Purposes. eee WASHINGTON. D. 0 


PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





The Standard with all Telegraph and Telephone Companies. 


Since the cir purposes, has the Electric Tele a Service, our patent wire, expressly manufac- 


pao And electric purposes, filled every requisition as regards strength, evenness of quality, and 
on ve ca) 


Send for Price’ 3 Lists and Sears pamphlets, and ‘* Hand-book of Wire in Electric Ser- 
vice.”’? Sent free on application. 
New York Warehouse. 
‘6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 


| 


| 





| Claiming the Highest Efficiency, Reliability 


F. M. RICKETTS COMPANY, Limited, 


Layers and Repairers of 


Submarine Cables. 


NEW YORK CITY. 
W. G. SELLERS, Gen. Manager. 





14 CORTLANDT STREET, 
J. A. SEELY, President. 





|PHOSPHOR-BRONZE 
| INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST ore Atc ia Pa.U.S.A 


ORICINAL MANUFACTURERS OF PHOSE HC R- 
BRONZE IN THE UNITEL STATES AND OW ~ 
: ae OF THE U.S PaTENTS 


ADE MARK 








seg \w G. 

PACKING. 
MATTING, Co 
STAAR-TRERDSS 


IS ‘PARK: ROW,-NEW-YORK: 
(Opposite Astor House.) 
J.H.CHEEVER.treas. J.D.CHEEVER very 





SI REAS: 





ROYCE & & MAREAN, 


ELECTRICAL & APPARATUS 


Bie > and Telephone Supplies, 
No. 1408 Penna. Avenue, | 


Corliss - Engines 


Of the highest type, in all 
sizes are made by 


The Lane & Bodley Co. 


CINCINNATI, O. 





SperryElectric Company, 
Factory 195-207 Canal Street, Chicago, I. aes eed in a castetcd pomastioh 


whi ich will be sent to any one intes- 


MANUFACTURERS OF THE ested. 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 





and Durability. Perfect Regulation. 





TV CCODRICH HAR® RUBBER el. 
nm i QHIO. if) 


y. —— 


Monutacturers of 
S| HARD RUBBER Coane 
RE AROTRICAL el 


OPECIALTIES OF ALL KINDS 


| ) 
4 
| 4 


TO ORDER 








lal 
rT AG /BB 
ELECTRICAL PURPOSES 
= FF TION 


BS 


SRC 
— 


for 


Pure Rus3ce Tar 


¢ BF Goon DPICH 


— 





Ss. ¥. L’.HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N.Y. 





Sinieehaen ‘CARBON Co., 
LIGHT GARBONS, - erprssuncz, PA. 


ELEGTRIG 
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CONDENSING OR 
NON-CONDENSING. 
any form of Engine for 


COMPOUND. 


16 Sizes, 5 to 5008. P. Not yet 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





13 Sizes in Stock. 
5 to 250 H. P. 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIO ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical, Reliable, © Over 300 soid the first year. 


Ail Repairs Garried in Stock Send for Hinstraied Octalogues 








WESTINGHOUSE Fees 
ENGINES) 


TheWestinghouseMachine Co fesse 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN THE UNITED STATES. 





setts fling, | ‘Chup, Kore 
{ILADELPHIA, foe Chestnut Stat R. ae tpees 
sT. LOUIS, 

Sit NORTH FOURTH ST., 
WESTINCHOUSE, CHURCH, KERR & CO. 


SALT LAKE ary, 259 8. Main St. t Utah & Montana 

E. Granite St. 
23 Fremont 8t., Parke & Co. 
. Front 8t., Parke & Lacy Mcb. Co. 


The D. A. Tompkins Co, 


& Mch. Co 
a cnes & Oo. 

















8t., 
St. 





A 
ATLAN) 
DALLAS 
CHATT/ 





wt BuiILYD 


FIVE (5) SIZES UNIVERSAL MILLING MACHINES. 


No. oO, No. 


No. 1 and No. 2 Ready for Immediate Delivery. 
GIVE US A CALL AND WE CAN SATISFY YOU. 
Send for Descriptive Circular on Universal Milling Machines 


THE GARVIN MACHINE CO., 


Office and Works, Laight and Canal Sts., 
NEV YToRE:. 





1, No. 2, No. 3 and No. 4. 








5-300 H. 
[MIR TAN 


FAIRBANKS, MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 














ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARV!S ENGINEERING COMPARY, 


OONTRAOTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENGINES, 
SAR¥IS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 














61 Oliver Street, Boston. 


SHND FOR NEW CATALOGU BE. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for Electric Light and Power. 
Ww d 
Engines, Boilers, Parnes, Grete, ——, Se . ay =m, Belting, etc., designed 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for 1 Kew Illustrated Pamphlet. 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 











CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WVWIL.LIAMS «& POT TERN, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, ~ 


CENERAL ACENTS, 


STRAIGHT LINE terpeale 








FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


CHARACTERISTICS: 

Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
Large Friction Surfaces Prevent Undue Wear. Disengagement 
of Clutches is Positive. Pulley Shaft is Automatically Viled. 
They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE Co., 


Send for 1889 Catalogue. Beloit, Wis. 


JONN POST, JR., & GO., 


MECHANICAL ENGINEERS. 


AGENTS FOR THE 


IDE AND ROLLINS ENGINES. 
MASON BUILDING, BOSTON. 


Shultz Belting, Company, 


SHULT2 PATENT FULLED. LEATHER . BELTING AND LACE LEATHER 
a Cor. Bismarck and Barton Sts., St. Louis, Mo. 

streagth of me is not a but sapeste Oe ule ona nd sotenad by ou patent process. "Our Baling 

ELEGTHIO LIGHT BELT MADE.” Agents in allcitics. Send for trial bel —— 








Complete Steam Plants furnished at short notice. 











New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


Rm 4 y- are the combined result of long ex- 
on cut-off regulation, and most 
ae —— of all details. They are designed and 
for heavy and continuous duty at medium 
i hest attainable Economy 
on and Superior regulation guar- 
ed a Cat-of agines 12 to 200 
Dynamo Machines a Specialty. Illustrated 
various data as to practical Steam 
Engine Construction and performance, free by mail. 
Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


W. W. BOBINSON, 164 Weshington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Minn. 


NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 


FOR COVERING 

















EMIS 


ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


FINE CASTINGS A 
SPECIALTY 
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SEBEELY & TAYLOR M’E’G CO., 


1a CORTLANDT STREET, Cir lwy. 


SOLE AGENTS 
— FoR — 


BACKSTROM’S 
Jncandescent |,amps. 


LAMPS MADE 
TO FIT ALL SOCKETS. 


J. A. SEELY, President. 
J. A. TAYLOR, Sec’y and Treas. 


WRITE FOR CATALOGUE. 


JOHN STEPHENSON COMPANY 


GmIMiITED, 


| + NEW+YORK. © 
» Street Cars 





























FOR 








Blectric Motors. 


nodustries. 


wee Se en 




















| INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
Manchester, 70 Market St.; Glasgow, 93 Hope S&t.; Yokohama (Japan), 82 Main St. 


erican Subscriptions to ‘Industries’? are oaawel by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York 


EDISON MACHINE WORKS, 
UR. GASSNER'S DRY BATTERY. © Seer 


Acknowledged by “ee to be the Best Open Circuit Battery in the Market, MANUFACTURERS OF 
most durable and convenient for 


Electric Bells, Gas ly or INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


Stationary Batteries for Physicians . <anjidants 
wo nie tn er I. Telephone, Telegraph + Electric Light. 
JAMES F. KELLY. 


A 

* Journal of Engineering, Electricity # Chemistry 
2 MECHANICAL AND MANUFACTURING TRADES. 
ot PUBLISHED EVERY FRIDAY. 

2 GREAT BRITAIN, pega apenas anaeeetna Ey x. 
“2 THE UNITED STATES, CANADA and COUNTRIES 

8 INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 
& 











H. BE. & C. eer, 

















HICHEST TESTIMONALS. WRITE FOR CIRCULAR. 


For Bale CACO ue A. SCHOVERLING, . GENERAL SALES AGENT, 
And Oalifornia Electrical Works, SOLE AGENT AND MANUFACTURER, 





SAN FRANCISCO, CAL: 11 Chambers Street, New York.| 19 Dey Street, New York. 











ELECTRICAL REVIEW 


SANYERMAN ELECTRIE 0 


Incandescent Lamps and General Electrical Supplies 




















“The lamps of the Sawyer-Man pattern in 
use on board (S. S.‘Omaha’) in many in- 
stances have shown a remarkably long life, 
several having a record of from 5,000 to 
7,000 hours each.”—Extract from Report of 
Commander R. B. Bradford, Inspector of 
Electric Lighting, to the Chief of the 
Bureau of Navigation, Navy Department, for 
1889, page 27. 











GENERAL OFFICES: 
510-534 West 23d St., New York. 








26 | ELECTRICAL REVIEW April 19, 1890 


Every central station man should have one of Davis’ Hand Books containing 


116 and 118 Franklin Street, 
130 pages of just the right sort of information, with 30 illustrations, all bound in 














CHICAGO. 








convenient form for the pocket. 


Among the contents are articles on the Are Lamp, the Incandescent Lamp, 
Batteries, Boilers, Dynamos, Electrical Units, General Formule for Wiring for any System, 
the Steam Engine, Rules for Computing Speed and Diameters of Pulleys, various 
Wire Gauges, the Electric Motor, Rules of various Underwriters’ Associations, Storage 
Batteries, all compiled by a practical man who knows from experience what is needed. 


Price, in Cloth, $0 75. Price, in Leather, $1 50, 


of Central Electric Company, peo 
116 and 118 Franklin Street, Chicago. 


BROWNLEE & C0. Forest City Electric Works 


DETROIT, MICH., MANUFACTURERS OF 


DEALERS IN 
. Cleveland’s Electric Light Cut-outs 
Poles, Gross Arms, Pins, Etc. Gang Switches fron “QS 


5 to 40 Amperes. 
RED PINE OCTAGONAL POLES 


ick make and 
reak uncontrol- « 





Seno FOR CaTacocue. @ 


JAMES LEFFEL «& Co. 


SPRINGFIELD, O.. oR 110 LIBERTY ST., N.Y. 








WATER WHEEL. 





for Secttievaliwayoend electric lightin Perfect] Wi 
= it. The handsomest, aan oa poe gree bythe Handle, 
tistactory pole in the market. 24 to 84 feet in | Correspondence So- 
2 Hehed with Hsctrio 
= Alii) mpanies. 
CEDAR TELEGRAPH POLES ye JA 
of all sizes always in stock. fil W.B.Cleveland 
CROSS ARMS AND PINS er 
at lowest prices. FACTORY, 
CENEVA, O. 





SEND FOR CIRCULARS. 


ON EI:BECTRICAL SUBITIECTS For the Electrical Review’s New 
BOOKS ecsermcicweview rus? comment, W. BLT E iiss sfstse cis sce 
E i » CO 

ik Row, New York, P.0.Box, 3,329, - is © Row, NEw YoR =z. 

















| Something New! D The most useful 
| One, two, three, and patented improve- 
| four spindle drills for ment in drill presses 
| light work. Fe for years is applied. 
| 


AWARDED THE CRAND PRIZE 


SND OR TH RIK a ae : SENS 
ys | 





TIVE 


Over 1,000 in use. 
Buy the latest and 
belts. a e drivin best. Special ma- 
pulleys teneran — to order. 
varia 4 ae pro- 
vided. 





Spindles driven 
with? single, endless 





talogue of fine 
costs free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 








NP TAUPE st 
oy 





MANUFACTORIES IN UNITED STATES, eating FRINGE, aM) AUSTRIA. 


AT LATE’ PARIS EXPOSITION. 
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SCHUYLER R ARC LIGHTING SYSTEM 


IMPROVED SCHUYLER DYNAMO, 








Absolutely Steady Lights. 


‘STROM off PUL eurqeA 


SUITE TOO) & saInsuy ainzeury pozeripuEA ety 











Perfect Automatic Regulation. 


THE SCHUYLER ELEGTRIG CO,, "RCC": 


NATIONAL ELECTRIC MANUFACTURING COMPANY. 


Transformer System of Incandescent Electric Lighting. 


N 


OUR APPARATUS . = oe TRANSFORMERS 


















































Highest Efficiency DYNAMOS 
MECHANIGALLY scald Years 
™_ Satisfactory Performance of 
RLECTRIGALLY. re ite 


i i nn 





























=~ > 











———{=>S 
SS 
S58 
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General Offices pain Works. “RAU ‘CLAIRE. Wiis... U.S. A. 


Correspondence Solicited. 





BAKER BALCH & CO., Genera | Agents THOS. WOLFE, Southwestern Agent, Cc. M. BLANCHARD, ope cial Agent, 
Seattle, Was shington. Union Depo ot Hotel, Kansas City, Mo Girard Building, Philade elphia , Pa. 
LITTLE, Mc ig tee & CO., P. H. POLCGLASE, General Agent, PITTSBURCH ELECTRIC ee ne Agents, 
141 East Seneca St reet, 2 ie N. Y. | 205 North Seventeenth treet, Omaha, Neb. Pittsburgh, 
L. N. COX, sélitne aster rn Ag gen Cc. E. WILSON, Special .Agent, METCALF, REED > Bay co stern Agents, 
315 N. Ninth Street, St. Louis, Mo. De , Col. 








™“ §6 Fifth Berect, SaE., ,Was hin ngton, D.C. 
W. N. GRAY, Special Agent, Cincinnati, Ohio. 
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Font Wayne Electric Company, 


EORT WwaYyYNE, IND 


The most carefully worked out and Complete Sincting System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps,to the mechanicalehorse power guaranteed 
CORRESPONDENCE SOLICITED. 




















MANUFACTURERS 


y THE—— 


Slattery Induction System 2 


OF INCANDESCENT LIGHTING, 


-—AND THE—— 


“WOOD” SYSTEM 
OF ARC LIGHTING. 

















* 
WOOD DYNAMO. 





IWiain Office and Works, Fort Wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. ©. ADAMS, Manager. 
Tdanhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., PITTSBURGH OFFICE, SAN FRANCISCO OFFICE, 


W. J. BUCELEY, Manager. G. A. WILBUR, Manager 633 WOOD STREET, 217 SANSOME STREET 
EF. ADAMS SUC’S, CITY OF MEXICO. 


INTERIOR GONDUIT AND INSULATION GOMPANY. 


A New and Improved Method of Fitting Buildings with Insulated Tube Conduits to receive Wire for any Electrical System. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility, Convenience. 


Samples, Price Lists, Catalogues and Instructions, Mailed on Application. 
ADDRESS 


INTERIOR CONDUIT AND INSULATION COMPANY, 
16 and 18 BROAD STREET, NEW YORK. 


NEW EHLECTRICAL BOOKS. 
































PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PERREN MAYCOCE. 
TOGETHER WITH 


The Rules and Regulations to be observed 
in Electrical Installation Work, 





PRICE, - - 60 CENTS. 





PRACTICAL ELECTRICS. 


A UNIVERSAL HANDY BOOK 
ON 
Everyday Electrical Matters, 


INCLUDING 


CONNECTIONS, ALARMS, BATTERIES, 
CELLS, CARBONS, Etc., Etc. 





A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 





PRICE, - - 75 CENTS, 








EXPERIMENTAL SCIENCE. 


GEO. M. HOPKINS. 


TREATING THE VARIOUS TOPICS 
OF PHYSICS IN A POPULAR AND 
PRAOTICAL WAY. IT DESORIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 





PRICE, - - $4 00. 





MODERN VIEWS 


oF 


ELECTRICITY. 


BY 
OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - - $2 00. 





Copies of any of the above works sent, postage prepaid, on receipt of price. 


EBLECTEICAL REWiIiEw,, 
13 PARK ROW, NEW YORK. 


P. O. Box 3329. 








